





For November 


Edueators and 
Foundrymen Co-operate 


OUNDRY conferences, such as those held at the 
OY sane University of Iowa the last of October and 

at Michigan State college last spring, provide ex- 
ceptional vehicles for furthering mutual understanding 
and co-operative effort between engineering educators 
and the castings industry. Through these gatherings, 
the engineering faculty learns first hand of remark- 
able progress constantly being made in the manufac- 
ture of cast metals, of the high caliber of men now 
occupying executive positions in the industry, and of 
the type of training which will best fit students for fu- 
ture positions of responsibility in foundries. 

On the other hand, the foundryman discovers that 
the engineering educational institution is ready and 
usually exceedingly anxious to direct its facilities in 
the service of the industry. He often finds that the col- 
lege or university has exceptional equipment for cer- 
tain types of research projects and awaits only the co- 
operation of the industry to be of tremendous assist- 
ance in the march of progress. But most of all, the 
foundryman is brought to realize the possibilities of 
engineering schools as sources of trained men for 
building the manpower of the foundry industry. 

A few years ago THE FouNDRY discussed the com- 
ing shortage of trained men in the industry, and sug- 
gested as one means of overcoming the difficulty, that 
each year companies undertake to provide for the 
future by employing, and providing further training 
for, a number of engineering graduates. Numerous 
larger companies have been following such a program 
constantly and today are in position to reap the bene- 
fits. But the number of graduates selected by found- 
ries has been entirely too small with the result that 
today, the call for engineers trained in foundry prac- 
tice continues to grow and the supply cannot meet the 
demand. It is to be hoped that the college and uni- 
versity conferences will result in more jobs for engineer- 
ing graduates next spring and that the number of men 
employed will increase steadily. 

Dean Francis M. Dawson of Iowa has suggested 
a further possibility for reciprocity. In addition to 
the conferences attended by foundrymen, the Dean 
would like to see further instruction provided for en- 
gineering students. He has invited the foundry in- 
justry to arrange a week or ten-day program at the 
iniversity on various phases of castings manufacture 
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and use. Such a short should interest more 
boys in the opportunities offered by the foundry in- 
dustry, and probably would have an exceedingly bene- 
ficial effect on many others who in a few years may 
be in closely related fields. The idea should be well 
worth the consideration of foundry groups located 
near our engineering schools. 


course 


Lighting Economies 


INTER with its dreary days and fewer hours of 

daylight always emphasizes the need for more 
adequate artificial lighting in the majority of found- 
ries. While many reasons may be advanced for a more 
careful consideration of the lighting problem by found- 
ry managers, two appear paramount. Lighting argu- 
ments from both safety and economic standpoints are 
convincing. 

In recent years much attention has been directed 
toward the safety of workmen in industry and as a re- 
sult highly satisfactory progress has been made. In 
the foundry industry the effort has included both 
safety and good housekeeping, since each is a com- 
plement of the other. Adequate lighting most certainly 
should be a part of any good housekeeping program, 
if only for the psychological effect upon the work- 
men. On the other hand, it seems inconceivable not to 
provide a well lighted plant if any consideration is to 
be given to a safety program. 

There can be no doubt as to the economic advan- 
tages of proper lighting in industry. The employe 
is able to accomplish more work with less physical and 
mental strain. In the foundry, a reduction in the 
scrap loss may be expected since the molder can see 
his work and thus discover any variations in ma- 
terials or practice. At the same time greater safe- 
ty not only is desirable from a humanitarian stand- 
point, but on an economic basis as well. 

Consideration must be given to the progress in in- 
dustrial lighting. What was considered adequate light- 
ing a few years ago would fall far short of that mark 
today. Modern developments in bulbs and reflector 
equipment constantly increase lighting efficiency and 
make possible installations to meet specific illumina- 
tion needs. Engineers state lighting intensities in 
most industrial plants can be tripled and the cost of 
light still would be less than 1 per cent of the cost of 
the product. 
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Fig. | (Left)—Large casting molded in snap flask. 














Fig. 2 (Center)—The wood fiask has cast iron ends. Fig. 3 (Right)—The pattern 


with gates attached is mounted in a corebox. The two half cores later are assembled as cope and drag 


Features Quality Castings 


By PAT DWYER 


TEADY increase in business and consequent ex- 

pansion in plant and manufacturing facilities 

of the Keen Foundry Co., Griffith, Ind., dur- 
ing the recent period of depression would seem to 
indicate that there is considerably more than a modi- 
cum of truth in the old saying about the better 
mousetrap. While the basic truth has not changed, 
modern conditions have introduced some slight modi- 
fications in the necessary technique. Whereas former- 
ly the mousetrap maker remained coyly hidden in 
his sylvan retreat while the clamorous public beat 
a way to his door, the modern vendor, at least in 
the preliminary stages of the campaign, has to do 
some intensive spade work in his attempt to con- 
vince customers that his wares possess more than 
ordinary merit. After he has enlisted the custo- 
mer’s attention to the extent of a trial order he gen- 
erally can count on further orders without undue 
expenditure of time or effort. 


Price Is Not Principal Factor 


Experience has shown that while price is an im- 
portant factor, probably the most important in in- 
stances where quality and surface appearance of the 
casting do not play an important part, still where 
these latter factors are paramount, the buyer is not 
inclined to haggle. Manufacturers take a legitimate 
pride in the appearance, performance and _ general 
utility of the particular object, device or piece of 
equipment which they offer to the public, therefore 
they naturally insist on castings that meet their 
particular and in many instances exacting require- 
ments. 

Consideration of this and other related phases of 
the subject prompted L. E. Keen in 1927 to estab- 
lish a gray iron foundry and relinquish a _ position 
he had held for many years as superintendent of 
a malleable iron foundry in Hammond, Ind. Opti- 
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mistic in regard to a field in which the use of gray 
iron castings gradually is increasing, he felt that 
the most promising section of that field, and one 
that would respond most readily to immediate cul- 
tivation, was among casting users who are fastidi- 
ous, who want the best and are willing to pay for 
it. When, as occasionally happens, a customer re- 
jects a casting for a minor flaw that ordinarily 
would not be considered, he does not stage an argu- 
ment in an attempt to have the casting accepted. The 
customer always is right and the rejected casting 
goes back into the cupola. 


Business Has Expanded Steadily 


Starting on an extremely modest scale, the _ in- 
dustry immediately under discussion progressed to 
a gratifying extent during the first 2 years. Then 
the recent depression descended like a blight on the 
nation, but despite these conditions the Keen Found- 
ry Co. continzed to operat2. About 2 years ago the 
volume of business warranted an addition to the 
plant. Since that time the plant has been expanded 
and rearranged on several occasions and still fur- 
ther changes are in prospect. At present the plant 
is running full time with 50 molders and melting 25 
tons of iron per day. 

If for no other reason, the plant is interesting as 
showing a trend toward getting away from thickly 
congested and highly taxed industrial areas. Grif- 
fith, Ind., with a population of less than 2000, lies 
between Hammond and Gary in the greater Chicago 
area. Land is cheap and plentiful and the tax rate is 
infinitesimal as compared to that in the cities. Elec- 
tric power readily is available at city rates and the 
town is served by the Outer Belt Line railroad which 
connects every railroad entering Chicago. Paved 
roads extend in every direction thus facilitating re- 
ception of raw materials and shipment of castings 
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by auto truck. While the majority of the customers car- 
ry on their activities in the greater Chicago district where 
castings are delivered daily, other customers are located 
in Detroit and other distant communities. Distances up 
to several miles no longer constitute a barrier. 

In like manner the problem of recruiting a suitable 
labor supply in small rural and semirural communities, no 
longer is a problem. With practically every man an au- 
tomobile owner, employes may live 10, 15, 20 miles or 
even farther away from the plant. Local young men ap- 
preciate the opportunity of securing steady work near home 
and become expert operators in a comparatively short 
period. In a modern foundry equipped with a wide variety 
of mechanical appliances, a long and intensive training 
period to develop the requisite skill, no longer is neces- 
sary. A considerable number of the skilled employes have 
been in his employ for a number of years. 

A site for the new plant deliberately was selected on 
low ground where waste material could be dumped for an 
indefinite period and gradually be built up to a predeter- 
mined level. Foundation for the original building was 
set at this level. A spur track was connected to the main 
line and a roadway was built from the plant site to a main 
highway in the vicinity. Additional buildings were erected 
as conditions warranted and at present the filled ground is 
adequate in area for considerable further expansion. The 
total plant area embraces 6% acres. 


One Cupola for Two Shops 


When the first foundry building was crowded be- 
yond capacity, a second building of equal size was erected 
parallel to the first, but separated from it by a 30-foot 
driveway. A connecting link between the two buildings, 
corresponding to the cross bar in the capital letter H 
houses the two cupolas with their auxiliary elevators and 
charging floors. The smaller of the two cupolas has not 
been used for some time, except for charges of special 
analysis iron. The larger cupola lined to 54 inches sup- 
plies all the other metal required in both shops. A mono- 
rail carries the ladles from the cupola spout into the found- 
ries at either side and is connected in the center of each 
building with a monorail line extending from one end of 
the building to the other. The bull ladles are sent to 
any designated point, and the molders in the immediate 
vicinity take the iron in hand ladles to pour the molds. 
A night gang shakes out castings, cleans the floors and 
prepares the sand for the following day. Castings are 
removed to the cleaning room, while the gates, sprues and 
scrap are taken to the cupola charging floor. The sand is 
cut over with machines and piled up near the molding 
machines located close to the walls on each side of the 
building. 

A concrete gangway extends through the center of 
each foundry building from end to end and the molding 
floors on either side extend from this gangway to the wall. 
Three or four floors near one end of one building are de- 
voted to the production of odd jobs, short orders and 
other miscellaneous types of castings. Molders on these 
floors are exceptionally skilled mechanics who use loose 
patterns and ram the sand by hand in wood flasks. In 
the remainder of the foundry where orders for duplicate 
castings may run into thousands, steel patterns are 
mounted on machines made by (Please turn to page 76) 
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Figs. 4, 5, 6 and 7, reading down, illustrate several inter- 
esting features in this modern, well lighted coremaking 
department. Atmosphere is kept clear of smoke by 
the hoods over the oven doors. Cores are transported 
on a buggy supported on springs and rubber tired wheels 
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By JAMES J. ZIMMERMAN 









CA Returned shop cost accumulation 
ACD Accumulate cost data sheet 
When the SCE for the UFA is com 


pleted by the estimators, the accumulated 
costs will be set forth on ACD, Fig 3, and 
transmitted to the involved sales de- 
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ASSEMBLY BILL OF MATERIAL 
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Fig. 3—Assembly bill of material for the job, to be used for costing purposes 


WO methods may be used in obtaining estimated 
foundry costs: 

1. By using an established cost per pound, 
which includes foundry expense for various weights 
and grades of castings, and multiplying the estimated 
casting weights by these prices. 

2. By converting the time for the various foundry 
operations, required for each part, into money values 
by multiplying the hours by the respective hourly op- 
eration rates. To these labor costs the material costs 
are added. These material costs are made up of the 
estimated weights by the cost of metal in the ladle or 
in good castings. To this amount, the foundry overhead 
and handling charge is applied. 

For brevity, functions, documents, papers, etc., will 
be designated by the following symbols, as in the previ- 
ous installment of this article in the October issue of 
THE FOUNDRY: 

UFA Unit for assembly and costing purposes 

SDE Sales department estimate 

BM Bill of material 

SCE Shop cost estimate 


SO Shop order 
TT Returned time ticket 
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Paee No 1 


partment for inclusion in the contract 
SDE. A completed SCE will show the 
initials of the people responsible for in- 
formation given to the estimators. This 
means that the engineer who prepares the 
tabulation, will insert his initials for Items 
and Weights, the pattern shop foreman 
for Patterns, etc. 

In preparing a SDE, (Fig. 1) the fol- 
low.ng procedure functions successfull) 
but may require modification to suit ex- 
isting organization set-ups: 

1. The sales department prepares in triplicate, a 
SDE with all necessary UF As, costs and data listed 
and shown on all three copies but with the various 
overheads, profits and billing price omitted on the 
second and third copies. UF As, are established by the 
sales department from past records or according to con- 
ditions. After making the quotations, all three copies 
are filed with the quotations until the order or contract 
is received. 

2. When the order or contract is received, the pre 
viously compiled SDE sheets are obtained, completely 
analyzed, and revised if necessary, by the sales depart- 
ment to see that all items are in accord with the 
contract. Care must be taken to see that the contract 
does not include items or UF As, not appearing on the 
original SDE, for if such be the case, the equipment 
cannot be produced within the estimate. 

3. After the sales department has approved the es- 
timate and made any necessary revisions or corrections 
the three copies are sent with a copy of the contract. 
approved drawings and other data to the engineering 
department, or drawing room, for further analysis and 
checking of the established UF As, and where if any 
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changes are desired, they are made in conjunction with 
the involved sales department. The engineering de- 
partment retains the duplicate copy, which is without 
overheads etc., sends the triplicate also without over- 
heads etc., to the production department, and transmits 
the original, with overheads etc., to the involved sales 
department. These departments make use of these 
copies for reference and guidance while the equipment 
is being produced. 

4. In addition to distributing the SDE, it is the duty 
of the drawing room to prepare an assembly bill of 
material, Fig. 3, which lists the established UF’ As, and 
send copies of it along with the SDE and outline draw- 
ings to the production department. 

5. Upon receipt of the SDE, assembly BM, and out- 
line drawings in the production department, they are 
analyzed in conjunction with any SC#Hs, and past costs, 
all of which form the basis for:— 

a. Cost control of the separate UF As, and the com- 
plete piece of equipment. 

b. Establishing operation and other rates of pay. 

c. Issuing UFA, assembly, general assembly and 
test orders, so that work will be executed in accord 
with the predetermined plans of the SDE. 

d. Issuing part orders so the returned costs will be 
accumulated in accord with the plans, cost desires and 
UF As, of the SDE. 

6. In the drawing room, the SDE, forms the basis 
for issuing UF A, BMs, and for controlling engineering 
costs. 


Issued by Engineering Department 


BMs to cover only a single UFA, and never the 
quantity required for the contract, are issued by the 
engineering department as rapidly as the detailed draw- 
ings, and the BMs, themselves are completed for the 
established UF'A, or they may be held and issued for 
the entire piece of equipment. This permits flexibility 
and enables the production department to schedule the 
work so as to maintain an even balance in the shops, 
maintain costs and make deliveries. 

If special parts, especially large and complicated, 
and involving a great amount of pattern, foundry and 
machine work are desired, the details can be issued 
on special or preliminary BMs, and work started prior 
to the regular issue of the UF A, BMs. This possibility 
is of great importance and enables the shops to make 
an early start on the work involved on these parts. 
Such items as are issued on these preliminary BMs, 
will be incorporated on the UFA, BMs which must be 
noted to prevent the duplication of SOs. 

It is not considered essential to present any illustra- 
tions of BMs, beyond the general or assembly, Fig. 3, 
which has a particular place in this discussion. Almost 
all types of BMs, are applicable to the routine which 
has been presented. 

After UF A, BMs, are received in the production de- 
partment, they are analyzed and SOs are issued for 
the production of parts not on hand or in stock, in 
a manner consistent with modern practice, which of 
course includes production planning and provisions for 
scheduling work through the various departments. By 
adhering to the assembly BMs, work will be executed 
in accord with the plans which are included in the SDE. 
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It is not necessary to designate any particular type 
of TTs, for use in conjunction with this routine. Prac- 
tically any means for collecting direct labor will pro- 
duce results so long as: 

1. They contain only legitimate time. 

2. They contain identification part numbers and order 
numbers for posting to, or accumulating for: 


a. Operation costs. 

b. Part costs. 

». UF A, assembly costs. 

d. General assembly costs. 
e. Testing costs. 

Any type of permanent cost records can be used 
with equal results, if they are accurate and dependable. 
However, it is suggested that separate and continuous 
record cards be maintained for each general assembly 
or contract cost, each UFA cost and for each part 
cost and that these record cards be posted with the costs 
of each identical production order. This permits an 
immediate cost comparison and opens the possibilities 
for use of average costs for estimates and forms the 
basis of cost stabilization and reduction. 

These record cards, if they are to serve for cost con- 
trol and cost estimates, should show the following 
data:— 


= 


1. Date, order number and part number. 
2. Material, weight, etc., and material value. 
3. Labor costs in both (Please turn to page 73) 


Fig. 4—Method of setting forth accumulated costs and 
transmitting to the involved sales department 
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DEUT 


Top—The heavy cast- 
ings exhibit of 
Deutsche Eisenwerke. 
Left Center—View of 
the Planetarium at 
Dusseldort 


SCHE EMSERWERK! 


4. 





+ 





Right Center—Entrance te 

the Exhibition hall in Dus- 

seldorf. Bottom—Branden- 

burg Gate, Unter den Lin- 
den, Berlin 


Congress Holds Wide Interest 


sy VINCENT DELPORT 


European Manager, The Foundry 


ERMANY, for the first time since international! 
foundry congresses have been regularly organ- 
ized, was the venue for the Sixth International 
Foundry Congress and Exhibitions, which was held in 
Dusseldorf from Sept. 16 to 20. Over 2000 delegates 
from Germany and from more than 20 foreign countries 
were present, and, viewing the congress and exhibition 
as a whole, it can be stated that it will go down as one 
of the most successful events in recent years. 
Dusse!dorf is one of Germany’s finest modern cities 
and a leading industrial center, where the German 
foundry associations have their technical headquarters. 
Dr. Hjalmar Schacht, the Reich minister of economics, 
and president of the Reichsbank, came purposely by air 
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to attend the opening meeting. Three morning sessions 
of specially-selected technical papers were attended 
fully, and the foundry exhibition was recognized on 
all sides as being outstanding for its completeness and 
method of presentation. Among the numerous foreign 
delegations that attended, the American Foundrymen’s 
association was represented by a small number of 
prominent members, headed by Thomas W. Pangborn, 
president, Pangborn Corp., Hagerstown, Md., and by 
Vincent Delport, in his capacity as European repre- 
sentative of the association. 

A comprehensive program of works 
ranged during and after the congress, 
session was held in Berlin on Sept. 25. 


visits was ar- 
and the final 
A number of 
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official receptions and attractive social events was 
another feature of the program, which also provided 
for the numerous ladies present. 


Is Center of Foundry Research 


Dusseldorf is a wide open city of about half a mil- 
lion inhabitants and which stretches along the Rhine. 
While there are no iron and steelworks or large 
foundries in Dusseldorf itself, or in the immediate 
vicinity, the situation of the town, on the border of 
the industrial district of the Ruhr, has caused it to be- 
come the headquarters of the Vereinigte Stahlwerke, 
the largest steel combine in Europe, and of the Ger- 
man raw steel syndicate and its subsidiaries. Quite 
naturally, therefore, Dusseldorf has also become the 
administrative center of the German foundry associa- 
tions and one of the main centers of foundry research. 

In addition to its industrial and scientific activities, 
Dusseldorf is a rich city, with wize avenues and 
beautiful gardens, and it offers many opportunities for 
sporting events and for the lover of arts. It is one 
of the few towns in Europe that possesses a plane- 
tarium, and it can boast of a number of large and well- 
appointed exhibition buildings, which were constructed 


Left—The avenue leading to the Planetarium and exhibition buildings. 
Tom Makemson 
Delport (United States), M. Wertz and M. Baehr (France), Mrs. Bannenberg, J. 
Photograph by Guido Vanzetti (Italy). 
From left to right: 


temb of the Unknown Soldier in Berlin. From left to right: 


and C. Gierdziejenski (Poland). 
president of the Reichsbank arriving at the opening meeting. 





in 1929 on the occasion of the exposition of 1930. 

The day previous to the opening meeting—Wednes- 
dav, Sept. 16—was nartlv devoted to the installation 
and registration of the delegates, who came from the 
four corners of the world. In the afternoon, a boat 
trip down the Rhine took the visitors to Duisburg, 
a large industrial city, an important river port, about 
18 miles distant from Dusseldorf. There, the visitors 
were divided into two groups, one visiting the port, 
which, although on the river, is one of the most im- 
portant ports in Germany, and the other visiting the 
works of Deutsche Eisenwerke, Meiderich, comprising 
heavy foundries for rolls, ingot molds and big machine 
parts, and also the works of Eisenwerk Wanheim, 
another large engineering foundry. On the same day 
a limited group of visitors saw the foundries of Fried. 
Krupp at Essen. 


Congress Opens Formally 


The formal opening of the congress was held on 
Thursday, Sept. 17, in the planetarium, which was just 
large enough to contain the 2000 guests. A _ novel 
feature of the event was the presence of a full-sized 
orchestra, and the proceed- (Please turn to page 80) 


Right—Foreign delegates after having laid a wreath on the 
(Great Britain), Prof. Pisek (Czecho Slovakia), V. 
Leonard (Belgium), W. Bannenberg (Germany), 
Bottom—Dr. Schacht, Reich minister of economics and 
Oberbuergermeister Dr. Wagenfuehr; W. Ban- 


nenberg, president of the Group of German Foundry associations; J. Leonard, president of the International Committee of Foundry 


Technical associations; Dr. Schacht; M. Langenohl, president of the Federation of German Foundries 











HOSPHOR copper, the +H 
most widely used de- C 
oxidizer in the brass 3 ¢: 


foundry, is obtained in two 
grades, containing 10 and 
14 per cent phosphorus re- 
spectively. The 10 per cent 
grade has the advantage of = 
being easier to calculate in 
figuring alloy charges. The § 
14 per cent grade has the x4 
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advantage of being cheaper Ye. By JAMES BRINN 
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per pound phosphorus con- 
tained. 

Phosphorus renders dull 
and sluggish metal fluid and lively. It has a greater 
affinity than copper for oxygen and therefore reduces 
copper oxide to metallic copper. The oxide, gaseous 
at the temperature of molten brass, is beneficial in 
two ways. No detrimental oxide inclusions are formed 
in the metal as a result of phosphorus addition. In 
this respect phosphorus as a deoxidizer is superior 
to aluminum, which may leave films and inclusions of 
aluminum oxide in the metal. In the writer's opinion, 
the gaseous oxide of phosphorus forms a thin layer 
on the surface of the molten metal and envelopes 
the stream of metal during pouring, thus protecting 
it against oxidation. 

Phosphorus can be used to overcome porosity in 
bronzes and to permit a certain amount of refining 
in the brass foundry, as for instance in a charge 
of borings and turnings. However, all these actions, 
the result of phosphorus additions, are not instantane- 
ous. 


Certain Time Is Required 


In this respect, the foundryman can learn something 
from the ingot maker, who does not pour his metal 
until he knows it is perfect. There is a great deal of 
difference between refining a charge of 40,000 pounds 
metal in a large reverberatory furnace and cleaning 
a few hundred pounds of dirty and drossy metal in 
a crucible. Nevertheless, even with small amounts a 
certain time is required for oxides to be reduced, 
gases to be removed and nonmetallic inclusions to rise 
to the surface of the metal. 

The action is somewhat similar to that in a glass 
of carbonated water. At first all the gas bubbles 
do not rise to the surface. Stirring helps them to 
come up. Metals occasionally contain so much gas 
that removal is not practical in one operation in the 
brass foundry. The required time would be too long. 
Sometimes that metal is so drossy that despite re- 
peated skimming, black specks of dross continue to 
appear on the surface of the metal bath. These ex- 
amples show the importance of the time factor. 

Gassy metal does not shrink while solidifying and 
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Deoxidizer 


should be treated as fol- 
lows: Melt the metal rap- 
idly, adding about %-ounce 
of 14 per cent phosphor 
copper in the bottom of the 
crucible to each 100 pounds 
of metal. Stir well and 
pour a small vertical test 
bar. If it does not shrink 
on solidification add another 
piece of phosphor copper, 
stir well and pour another 
test bar. Repeat until the 
test bar shrinks, an indica- 
tion that the metal is free 
from porosity and gas. If the metal is hot enough 
the castings can be poured. Where the metal is too 
cold or still contains gas, it should be poured into in- 
gots. Part of these ingots and part new metal are 
melted for the castings. 

Reasons for the presence of gases and porosity in 
metals include absorption and occlusions reactions be- 
tween carbon or carbonaceous matter and metal ox- 
ides, presence of impurities which generate gas, etc. 
Although it helps in a number of cases, the treat- 
ment with phosphor copper is not always followed by 
success. If porosity is caused by a reducing gas such 
as carbon monoxide, a reducing agent such as phos- 
phor copper cannot help. In such a case an oxidizing 
treatment is required. Another case where the treat- 
ment with phosphor copper does not help is when 
the alloy already contains phosphorus as an alloy con- 
stituent. 

These alloys usually contain phosphorus in amounts 
from 0.01 to 1.00 per cent. In many instances cast- 
ings of these alloys have a rough surface and ex- 
hibit a number of blowholes on machining. The fol- 
lowing precautions are imperative for obtaining sound 
castings: 

1—Use a sand of high permeability and dust the 
mold surfaces with plumbago. If necessary, sharp 
sand can be added to the normally used foundry sand 
to obtain a higher permeability. 


2—Pour the castings at the lowest possible tempera- 
ture. Use a pyrometer. Otherwise it is difficult to 
estimate the temperature since the phosphorus renders 
the metal very fluid. 

3—Arrange the gate or gates so that the metal 
fills the mold quietly. 

4—-Gate the castings so that the thinnest sections 
receive the hottest metal. 

Importance of these items easily is understood when 
one realizes that the phosphorus content of these 
bronzes is from ten to a hundred times greater than 
in ordinary bronzes. High phosphorus content makes 
the metal thin and wild, likely to penetrate the in- 
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terstices between the sand grains. Hence it is neces- 
sary to pour cold so that the metal sets quickly and 
to protect the mold surfaces with a coating of plum- 
bago. 

Since moisture and gases easily are trapped in metal 
containing high percentages of phosphorus it is neces- 
sary to use a sand of high permeability and to pour 
in such manner that no turbulence is set up within 
the mold. If this is done, all the air, steam, and 
gases will escape before the metal fills the mold. 

The following alloys are taken from specification 
for bronzes for movable bridges, accepted by the Amer- 
ican Railway Engineering association: 

Grade A specifies a maximum phosphorus content of 
1.00 per cent, a maximum tin content of 20 per cent, 
a maximum content of impurities of 0.50 per cent 
and remainder copper. 

Grade B specifies a maximum phosphorus content 
of 1.00 per cent, a maximum tin content of 17 per 
cent, a maximum content of impurities of 0.50 per cent 
and remainder copper. 

Grade C specifices a maximum phosphorus content 
of 1.00 per cent, a maximum tin content of 11 per cent, 
a maximurin lead content of 11 per cent, and a maxi- 
mum copper content of 82 per cent. 

Specification No. 65, for phosphor gear bronze, ac- 
cepted by the Society of Automotive Engineers, shows 
phosphorus 0.10 to 0.30 per cent, other elements maxi- 
mum 0.50 per cent, copper 88 to 90 per cent and 
tin 10 to 12 per cent. 


Substitute Nickel for Tin 

Considerable improvement in the physical properties 
of this alloy has been made in the past one or two 
years by substituting 1.00 per cent nickel for 1.00 per 
cent tin. 

Effect of phosphorus on the physical properties of 
bronzes is a greater brinell hardness, a higher elastic 
limit, and, in gear bronzes, such extraordinary wear- 
ing properties that these alloys are surpassed by no 
others. Competition and the trend of the times to 
use cheaper metals wherever possible have resulted in 
many applications of other gear material in place of 
previously used phosphor bronze gears. For worm 
gearing service no metal can take the place of phos- 
phor bronze. 

Composition of the alloy determines the amount 
of phosphorus that should be added for deoxidizing 
purposes. This amount depends on the percentage of 
zinc or other deoxidizing elements in the metal. Phos- 
phorus promotes fluidity to a much higher degree than 
zinc. In other words a small percentage of phosphorus 
has the same effect as a large percentage of zinc. 
However, it is not desirable to add a large percentage 
of zinc, since that would change the composition of 
the alloy. 

Addition of 0.04 per cent phosphorus, equivalent 
to 4 ounces of 14 per cent phosphor copper to each 
100 pounds of metal, usually is made to the 88 per 
cent copper, 10 per cent tin, and 2 per cent zinc alloy. 

Alloys of the 85 per cent copper, 5 per cent tin, 5 
per cent lead and 5 per cent zinc type as a rule re- 
quire a phosphorus addition of 0.02 per cent or 2 


THE FouNpDRY—November, 1936 


ounces of 14 per cent phosphor copper to each 100 
pounds of metal. 

Alloys containing 81 per cent copper, 3 per cent 
tin, 6 per cent lead and 10 per cent zinc, or, 78 per 
cent copper, 2 per cent tin, 7 per cent lead and 13 
per cent zinc require only half as much phosphorus 
as the 85-5-5-5 alloy. In alloys still higher in zinc 
the phosphorus should be correspondingly less. 

Bronzes containing large percentages of lead are 
quite sensitive to addition of phosphorus. Two ounces 
of 14 per cent phosphor copper to each 100 pounds 
of metal, ordinarily is sufficient for the 80 per cent 
copper, 10 per cent tin and 10 per cent lead alloy. 
From 1 to 1% ounces of 14 per cent phosphor copper 
should be added to each 100 pounds of the 78 per 
cent copper, 7 per cent tin and 15 per cent lead alloy. 
With increasing lead content for example, the alloy 
containing 70 per cent copper, 5 per cent tin and 25 
per cent lead, only about ‘-ounce of 14 per cent 
phosphor copper is needed for every 100 pounds of 
metal. 


Phosphorus Kept Within Reasonable Limits 


Phosphorus additions should be made immediately 
after the crucible has been drawn from the pit. The 
phosphorus is added only to compensate for phos- 
phorus eliminated during melting and pouring previ- 
ous heats. The aim is to keep the phosphorus con- 
tent of the various alloys within limits necessary for 
proper deoxidation and which have been determined 
by practical foundry experience. 

To reduce copper oxide and to promote fluidity phos- 
phorus is a valuable aid in using red brass borings and 
turnings in the foundry. No special precautions are 
required for charges that contain up to 20 per cent 
borings, provided of course, they are clean. For 
charges containing from 40 up to 100 per cent bor- 
ings the melting procedure should be as follows: 
Place two to three shovels of lump charcoal in the 
bottom of the pot to provide a reducing atmosphere 
during the heating period. Borings exhibit a greater 
surface than ingots, gates and risers to atmospheric 
oxidation. Add the phosphor copper—about 4 ounces 
of 14 per cent phosphor copper to each 100 pounds 
metal—and then the borings mixed with flux. Equal 
parts of lime and soda ash is a good flux for red 
brass borings. Borax is used quite frequently. It 
has excellent fluxing properties, but unfortunately it 
attacks the crucible to a@ greater extent than any 
other flux. Amount of flux depends on the condi- 
tion of the borings. Clean borings require little or 
no flux. The usual amount is from 1 to 3 pounds of 
flux to each 100 pounds of metal. 

The metal shuuld be raised to a good heat. Other- 
wise the impurities are likely to remain suspended. 
After the pot has been drawn from the fire the metal 
should be well stirred and skimmed. If the slag is 
too thin and watery to skim—an exception rather 
than the rule—a shovel or two of sand should be 
thrown on to thicken the slag. A vertical test bar 
then is poured and if it shows a good shrink and later 
upon breaking exhibits a clean fracture, the metal is 
fit for pouring castings. (Please turn to page 74) 
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ENERAL lack of any basic records in small 
foundries for the assembling of data essential 
to cost information has prompted the Gray Iron 

Founders’ Society Inc., Cleveland, to develop what is 
termed the “Foundry Business Record.” That record 
is a combination bookkeeping and cost finding system 
and is in absolute accordance with the Uniform Cost 
and Estimating Syst-m deve!oped two years ago by 
the scciety and d scribed in detail in the October and 
November, 1934 issues of THE FOUNDRY. 

It must be borne in mind that there is considerable 
over-emphasis on the amount of time and clerical help 
required to handle the additional work, and also the 
high cost of installation. With this in mind, the 
“Foundry Business Record,” while being low in cost, 
contains all the required information and is so flexible 
that it may be expanded as a member of the industry 
requires additional knowledge of his business. The 
combining of cost and bookkeeping records greatly 
simplifies the entire operation, and the use of this 
method will permit bookkeepers to devote consider- 
able time to handling of other details. 


Form Appears on Both Sides 


All required information is tabulated on five forms 
of which Forms 1 and 2 are special journal sheets, and 
while shown as two forms, one form will show on each 
side of a single sheet when printed. Form 3 is a com- 
bination payroll and distribution sheet. Form 4 is a 
recapitulation of cost data from general ledger, as- 


Develops Simplified 


Gray Iron Cost System 


sembled to give cost of melted metal and departmental 
overheads. Form 5 is a cost estimate sheet or card 
for use as described in the text. 

Instruction for use of various forms which must 
be followed carefully are: 


Keep Accurate Record on Items 


(1) All money transactions being handled through 
a bank, columns are provided to record such transac- 
tions. Deposits are entered under “Debit’’ columns; 
customers “credited” for their payments under Acts. 
Rec. (Sales) by date as shown in its column and name 
with explanation in their proper columns. Checks 
drawn on Bank are entered in Credit Column and their 
numbers noted in the “Check No.” columns, showing 
to whom drawn (under name) with explanation. 

(2) Every entry of any kind should show date in 
proper column. 

(3) In Accounts Receivable (Sales) columns are 
entered amount of each invoice covering shipment to 
customers under “debit.” Under “credit’’ payments 
on account (re-paragraph 1) or for invoices from cus- 
tomer or for invoices from customer covering returns, 
etc. Total weight of shipment covered by each invoice 
entered in Column provided. 

(4) In Accounts Payable (Purchases) columns are 
entered amounts of invoices covering supplies, ex- 
penses, etc. under “credit” after receipt of these items 
and under “debit” when these invoices are paid. 

(5) Sundry Column is to be used for items not 

specifically covered otherwise, 
such as Capital Accounts, Spe- 
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(6) Distribution of the im- 
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Note: In Form 2 to the right, the 





various accounts are as follows: 








Metal (10) Melting Department 





Labor (12); Melting Department Ex- 


| 





pense and Supplies (13); Molding 





Department Direct Labor (21); 











Molding Department Indirect Labor 





(22); Molding Department Expense 





and Supplies (23); Core Department 





Direct Labor (31); Core Department 





Indirect Labor (32); Core Depart- 





ment Expense and Supplies (33); 





Cleaning and Shipping Labor (42); 








Cleaning and Shipping Expense and 
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Supplies (43); Overhead Variable 











Labor (102); Overhead Variable Ex- 





pense and Supplies (103); Overhead 





Nonvariable Labor (112), and Over- 





head Nonvariable Expense and 








Supplies (113) 
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charges correctly under the 
various headings. Under Pig 
Iron and Scrap, the invoices Mi hoe . ey 
covering these respective ma- 

terials are entered together with freight and delivery 
charges. 

(7) Under Expense are entered those invoices, etc., 
covering charges of expense, materials, supplies, etc. 
which can be properly charged to the various depart- 
ments as shown by one of the following methods of 
distribution:—Actual or Estimated Departmental con- 
sumption; Departmental Payroll; Departmental Floor 
Space or Departmental Equipment Value. 

(8) Care should be taken to make proper Classifica- 
tion of labor charges when made on Form 3, Payroll 
Distribution Sheet,—at the time the regular payroll 
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is made up when drawing check or checks,—should be 
distributed under their respective Classification of 
Form 2 of “Foundry Business Record.” Daily time or 
job tickets or cards simplify the collection of this in- 
formation and should be used where and when pos- 
sible to do so. 

(9) The total “debits’’ of Forms 1 and 2 as they face 
each other in the binder should exactly balance the 
“credits” of the same forms. The totals of the columns 
are carried forward to their respective columns on the 
next sheets ahead before starting new entries. 


(10) At the end of the (Please turn to page 68) 

















—— — —EE eS 
FORM 3 FORM 3 
PAYROLL FEB. 14th, 1936 DISTRIBUTION PAYROLL FEB. 28th, 1936 DISTRIBUTION 
LABOR ACCOUNTS LABOR ACCOUNTS 
} Mee “ete Core Core a= vt ee Mot Meld Core Gen Gees Tort New 
' Owe oF. Gare Capete Direct indiress Direct = Indirect _ ae Vart Owe ow bern epee Direct indwect) =©Direct Indsowes ry ee Vor. 
Nem Xe. fee Rew —_ | aes Leber Leber Laber Laber Baie Lae abe Name Ne re, Rete nee | aber Laber Leber Laker | er mew Leber es 
; es ics ee: «=, — a ven ua . u " rT i" 7) ‘ rr) ue 
} J. Bates 101 40 60 2400 24.00 J. Bate 101 50 60 30.00 3000 tg et : 
| S. Cato 102 40 .70 28.00 28.00 S. Cute 102 40 .70 28.00 28.00 
S. Peari 202 80 PW 64.00 64.00 S. Pear! 202 80 PW 64.00 64.00 
A. Brown 208 80 75 6.06 66.00 A. Brown 208 8 75 60.00 60.00 
3. Cast 204 80 PW 60.00 60.00 S. Cast 264 8 PW 60.00 6.00 
J. Kulek 206 80 PW 64.00 6400 J. Kulek 206 80 PW 64.00 64.00 
B. Smith 206 8 PW 64.00 64.00 B. Smith 206 80 PW 64.00 6400 
W. Block 207 80 .60 48.00 48.00 W. Block 207 8 6 48.00 41800 
S. Jones 210 80 PW 48.00 48.00 S. Jones 210 80 PW 48.00 48.00 
K. Zabo 211 80 PW 48.00 48.00 K. Zabo 211 8 PW 48.00 18.00 
P. White 214 8 PW 60.00 64.00 P. White 214 80 PW 60.00 60.00 
J. Green 215 806 80 64.00 64.00 J. Green 215 80 80 64.00 64.00 
S. Pack 252 80 PW 40.00 40.00 B. Redd 217; 50 PW 40.00 4.00 | 
J. Roll 254 80 PW 40.00 40.00 S. Pack 252 80 PW 40.00 40.00 
K. Tarr 256 80 50 40.00 40.00 J. Roll 24 8 PW 40.00 40.00 
D. King 257 8 40 34.00 34.00 K. Tarr 256 80 PW 40.00 40.00 
R. Fry 258 85 PW 34.00 34.00 D. King 257 80 45 36.00 36.00 
C. Peters 259 80 PW 32.00 32.00 R. Fry 258 8 40 32.00 32.00 
J. Ray 260 80 40 32.00 32.00 C. Peter: 259 80 PW 32.00 32.00 
M. Spiro 262 65 40 26.00 26.00 | ’ 260 80 PW 32.00 32.00 
L. Long 4 UB OSS 4400 44.00 M. Spiro 262 6 40 26.00 26.00 
W. Gray 308 80 45 36.00 36.00 W. Gray 308 80 45 36.00 36.00 
| P. Ford 305 80 .40 32.00 32.00 P. Ford 305 80 40 32.00 32.00 
| A. Link 206 80 40 32.00 32.00 A. Link 306 80 40 382.00 82.00 
R. Lang 308 40 PW 20.00 20.00 R. Lang 308 40 SO 20.00 20.00 
| A. Alt 310 20 PW 10.00 10.00 J. Wise 351 3} @ 2.00 28.00 
J. Wise 351 70 40 28.00 28.00 | M. Mach 352 53 40 20.00 20.00 
W. Mach 352 60 40 24.00 24.00 A. Myer 402 80 40 32.00 $2.06 
A. Myer 402 8) 40 32.00 32.00 B. Ott 405 70 PW 28.00 22.00 
B. Ott 405 70 40 28.00 28.00 L. Perry 407 70 PW 28.00 28.00 
| L. Perry 407 70 40 28.00 28.00 K. Bing 408 8 PW 32.00 32.00 
| K Bing 408 80 04 32.00 32.00 O. Long 409 7 40 28.00 28.00 
O. Long 409 70 40 28.00 28.00 W. Laub 411 70 40 28.00 28.04 
W. Laub 411 70 40 28.00 28.00 G. Rule 412 50 5O 25.00 25.00 
G. Rule 412 50 50 25.00 25.00 J. Tarr 418 @ 40 24.00 24.00 
J. Tarr 413 10 40 400 4.00 J. Banks 415 50 40 20,00 20.00 
J. Porter J. Porter | 
Foreman 6 100 60.00 660.00 Foreman 70 1.00 70.00 70.00 | 
O. Haup 510 80 65 52.00 52.00 O. Haup 510 8) 65 52.00 52 iM 
J. Migan 511 80 60 48.00 48.00 J. Migan 11 80 6) 48.00 18.00 
1501.00 52.00 580.00 322.00 130.00 52.00 206.00 60.00 100.00 } 1539.00 58.00 620.00 278.00 120.00 48.00 245.00 70.00 100.04 
NOTE :— 
Account 212 Cupola Men and Chargers—Melting Dept. Labor 
Account #21 Molding Dept. Direct Labor—Molders and Helpers 
Account #22 Molding Dept. Indirect Labor—all other labor 
Account #31 Core Dept. Direct Labor—Core Makers 
Account +32 Core Dept. Indirect Labor—all other labor 
Account #42 Cleaning and Shipping Labor 
| Account 102 Variable (Overhead) Labor—Foreman each Dept 
| Account 112 Non-Variable (Overhead Labor—General foreman and genera 
= euctandii aie ears 
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TRENGTH of a material is an excellent criterion 
of its utility in mechanical service. By strength 
we infer ability to resist mechanical forces which 

distort or which, if high enough, may fracture the ma- 
terial. Strength is measured by (a) rigidity and (b) 
resistance to breakage. Tests have been devised to 
measure the rsistance to various sorts of forces. Forces 
encountered in service, and even in testing usually are 
complex. For example, the apparently simple tensile 
test of a ductile material is accompanied by shear 
phenomena. 

Mechanical tests applied to cast iron can be divided 
into two groups, (a) so called static tests, and (b) 
dynamic tests. In the static tests loading is slow. In 
the dynamic tests the load application is nearly in- 
stantaneous. The classification is qualitative. Com- 
mon static tests include: Tension; creep; compres- 
sion; shear, transverse and ring tests; torsion, and 
identation (Brinell, Rockwell). Usual dynamic tests 
include: Impact (single blow and repeated); fatigue 
(endurance), and damping. 

Before considering the test methods and results, re- 
consideration of the structure of 
gray iron is desirable. Gray iron 
consists of a coherent metallic 
matrix, throughout which many 
nontenacious graphite flakes are 20 
dispersed. A simple if crude way 
to state this is that cast iron con- 
sists of a steel-like matrix with a 5 
number of spaces filled with a non- 





coherent material, graphite. The 3 
amount, size, shape and distribu- Re 
tion of the graphite flakes have an N 
important bearing on the strength s 
of gray iron, in fact in many in- 2 
stances they are the major factors x 


affecting strength. Presence of 
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Garay Cast lron 


By JOHN W. BOLTON 
Chapter XII 


Strength and Elasticity 


ments, Thum and Ude Zeitschrift des Vereins 
Deutscher Ingenieure, page 251, 1930—cut holes and 
slits in steel samples and showed that the steels then 
behaved quite like cast irons in many respects. They 
varied the sizes of the holes and slits on different sam- 
ples and showed that changing the sizes of the cuts 
altered the mechanical properties of the steel in much 
the same way as a change in graphite flake size does 
in gray iron. 


Loading Must Be Axial 


In the regular tensile test for gray iron it is impor- 
tant that the loading be axial, so that any cross bend- 
ing effects are avoided. For precision work a prac- 
tically frictionless universal joint device such as the 
Robertson shackle is preferred, although for routine 
work ordinary ball joint suspension is sufficient to give 
satisfactory results. 

Every time a tensile load (stress) is placed on a 
piece of material, there is some stretch (strain). If 
we take an extensometer (a precision instrument for 
measuring changes in length), place it on a tensile test 
bar and gradually load the bar, the extensometer shows 
the amount of strain for each increment of load. If 
we plot stress (load) against strain (extension) we get 
stress strain curves like those shown in Fig. 128. If 
the relation of stress to strain is constant the curve is 
a straight line, and we may say the material is elastic 
and follows Hooke’s Law. The place where the ratio 
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these flakes makes gray iron be- o| 
have quite differently than steel 
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under stress. 
In an interesting set of experi- 
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Fig. 129—After several restressings the stress-strain curve approaches a straight line 


and further permanent set does not occur 
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ceases to be constant and the straight line becomes 
curved is called the proportional limit or in less pre- 
cise terminology the elastic limit. Measurements of 
extreme precision indicate that the term proportional 
limit is relative, as the more precise the measuring de- 
vice the lower the proportional limit. 

The complete stress strain curve shows three things, 
namely: (a) rigidity (proportional to the extension at 
a given load); (b) range wherein stress and strain are 
proportional, and (c) breaking load. The stress strain 
curve also indicates the work which must be done to 
distort and ultimately to fracture the specimen. That 
is indicated by the equation W=—FS where W is the 
work, F is the force, and S the distance. 


The work is proportional to the energy required to 
overcome the resistance of the specimen and is meas- 
ured by the product of the applied load and stretch or 
distortion for each increment and load and strain. The 
area under the diagram represents the work done. 


On the chart shown in Fig. 128, steel is the most 
rigid of the three materials, cast iron next, and bronze 
last. If the curves at and beyond 0.003 inches strain 
are examined it is seen that the curves for the bronze 
and cast iron no longer approximate a straight line 
whereas that for the steel does. Considering the 
bronze, for example, at about 11,000 pounds per square 
inch, stress and strain are no longer proportional and 
with each increase in load the strain increments 
increase. 


Elastic Limit Exceeded 


This suggests that the material has been stretched 
permanently, or as the engineer says, its elastic limit 
has been exceeded. Since in this case we know that 
permanent distortion has resulted, the material is be- 
yond its limit of useful elastic strength. Thus, al- 
though the ultimate or breaking strength of the bronze 
is over 39,000 pounds per square inch, only about one- 
fourth of that breaking strength is useful in resisting 
permanent deformation. On the other hand the cast 
steel can be loaded to about 45,000 pounds per square 
inch without permanent deformation, or to well over 
half its ultimate or breaking strength. 

The curve for cast iron shown in Fig. 128 is curved 
almost from inception, hence apparently indicates no 
elastic limit. From the nature of the curve it might 
be concluded that cast iron, on long time loading, might 
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Fig. 180—Total plastic and elastic deformation in tension 
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Fig. 131—Transverse stress-strain curve for mottled cast tron 
is shown with those of other cast irons 


break at low stresses. Experience teaches that this is 
not so and the reasons follow: 

When cast iron is stressed the resultant strain con- 
sists of both elastic and plastic deformation. The true 
tensile properties of gray iron are not shown fully in 
the ordinary tensile test. The breaking load or ulti- 
mate strength is determined, and the relative rigidity. 
To determine the possible elastic rigidity and the plastic 
deformation, repeated loading tests must be employed. 

If a piece of gray iron is loaded, and the load is re- 
moved it will be found that plastic deformation or per- 
manent set has occurred. On repeating the loading the 
curvature is decreased and on removal of the load a 
smaller permanent set is noted. After several re- 
stressings the stress-strain curve approaches a straight 
line and further permanent set does not occur. This 
is shown in Fig. 129. After 6 or 8 restressings the 
permanent set increments (X) approach zero. 


Conclusions Drawn from Studies 


Studies on the mechanism of plastic deformation or 
permanent set of gray irons lead to the following con- 
clusions by Bolton—Proceedings, American Society for 
Testing Materials, Vol. 32, Part II, pages 477-487, 1932 

(1) Permanent deformation or set necessitates in- 
elastic deformation of the continuous matrix, irrespec- 
tive of the effects on the noncontinuous component 
(graphite flakes). 

(2) The set phenomena are due to overstressing of 
the portions of the matrix lying along paths of great- 
est stress intensity. 

(3) These paths of greatest stress intensity usually 
lie between those graphite flakes which most closely 
approach each other. 

(4) It is possible that overstressing various paths 
at a given loading results in readjustment of the matrix 
and the stiffening of such paths, accounting in part for 
the diminution and disappearance of further set on 
repeated restressing at a given loading. 

(5) When the stress is increased the increase in set 
is due to (a) further deformation of paths already 
overstressed at lower loads, and (b) deformation along 
new paths whose limit of elastic deformation has been 
exceeded. (Please turn to page 79) 
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Lost Wax Process Needs 
Considerable Skill 


In our attempt to make castings by the lost wax 
process we find that our sand is not fine enough to 
impart the proper detail. It is not porous enough to 
vent freely, and the mold crumbles or cracks when 
heated to remove the wax. Can you refer us to any 
issue of THe Founpry or other publications dealing 
with this subject? 


Making castings by the lost wax or cire perdue proc- 
ess is a highly specialized branch of the foundry in- 
dustry. We doubt if any person who has not had ac- 
tual experience is competent to present full details. 
A fairly complete answer to a question similar to 
yours appeared in the Oct. 1, 1929 issue of THE 
Founpry. From three to five page illustrated articles 
dealing with the foundry practice involved in the con- 
struction of statuary by the lost wax method and also 
by the alternative piece mold sand method appeared 
in the following issues of THE FouNprY: July 1, 1924, 
April 1, 1927; June 1, 1927; Oct. 15, 1928; Nov. 1, 1928; 
Feb. 1, 1930. Plaster of paris is the medium usually 
employed for the molds. A thin coating of plaster is 
applied to the pattern and the remainder of the mold 
body is made up of a mixture of plaster and silica sand 
thick enough to be applied like mortar. 


Makes Green Sand Cores 
For Sanitary Pipe 


We are having trouble with pipe castings for sani- 
tary cast iron pipe. We believe it is in the cores. These 
cores are made of dry sand. The pipe is about 5-feet 
long and 4-inches in diameter. Can you tell us how 
green sand cores are made for the pipe? 


Cores for sanitary, or as they more commonly are 
known, soil pipe, are made from green sand placed 
on a cast iron arbor; the top side of which is per- 
forated with a series of small vent holes. The ends of 
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his department includes problems relating to 
metallurgical, melting and molding practice en- 
countered in making castings. Questions from sub- 
scribers addressed to the Editor of The Foundry will 
be answered by members of the editorial staff, sup- 
plemented where occasion requires by the advisory staff. 





the arbor are machined carefully to provide a smooth 
bearing surface. The arbor or core barrel is placed 
in trunnions so that it can be turned easily and the 
trunnion, with the core barrel in place, is located be- 
neath a sand hopper whose bottom is V-shaped. The 
bottom of the hopper has a narrow opening, and the 
length of the hopper is such that it will extend over 
the full length of the core arbor. 


The opening of the hopper is about 18-inches above 
the arbor, and the sand is allowed to drop on the arbor. 
Previous to supplying the sand, the core barrel is given 
a coat of clay wash, and then the sand is permitted 
to drop upon it. No additional means is used to make 
the sand, which is the same as that used for making 
the mold, adhere to the arbor. A strickle along the 
‘ength of the barrel shaves off the excess sand and 
the proper diameter is reached. A sand thickness of 
% to %-inch is the usual practice. 


Arsenic In Copper May 
Result In Trouble 


We would like to know if arsenic up to 1 per cent in 
copper would have any effect on steam bronze (85-5-5-5) 
subject to pressures of 200 pounds per square inch. 


If 85-5-5-5 was made from copper with 1 per cent 
arsenic, it would mean that approximately 0.85 per 
cent arsenic would be present in the alloy. Of course, 
this does not allow for any vaporization of the arsenic 
lost in process of manufacture; but it does indicate 
that an appreciable percentage of arsenic would be 
present in the alloy and probably even in the final 
casting. In this alloy there is 5 per cent lead. Lead 
and arsenic combine readily to make a fluid alloy; but 
it may mean that the lead will settle to the lower part 
of the casting and the upper part of the casting will 
be short of its proper lead content. In other words, 
segregation takes place due to the fact that the lead- 
arsenic alloy is fluid some time after the rest of the 
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casting sets, and it is so thin and watery that it can 
ooze through a small orifice. 


There have been some claims made for benefits re- 
sulting from the use of copper containing arsenic in 
the production of some of the alloys commonly used 
in the brass foundry. However, we have no record of 
authentic cases where such benefit has been uniformly 
secured, and it is debatable whether the arsenic was 
responsible for the benefit claimed. It is well known 
that an appreciable percentage of arsenic present in 
some of the red brasses tends to cause imbrittlement 
and this would be an objection in a casting that has 
to stand pressure test. 

It would seem theoretically that 85-5-5-5 subjected 
to a 200 pound hydrostatic pressure would give more 
trouble from leakage with arsenic present than with- 
out it. However, this might not be the case if the 
casting walls are so thin that the metal sets almost 
immediately upon casting, and there is practically no 
metal removed in the process of machining. We all 
know that a casting may be perfectly tight until the 
skin is removed in the process of machining and if the 
skin is removed from both sides of the given wall, the 
porous metal only is left. It is our opinion that copper 
containing such a marked percentage of arsenic would 
not be desirable for the production of alloys which are 
later to be subjected to hydrostatic pressure, even if 
the pressure is no more than 200 pounds. 


Hard Iron Balls Do Not 


Last in Service 


iron balls which we have made for cement 
grinding do not give satisfactory service. They crack 
and break instead of wearing away gradually. We 
melt a mixture of 80 per cent steel scrap and 20 per 
cent hematite pig iron in the cupola. The pig iron 
shows a silicon content of 3.50 per cent and man.- 
ganese 1.50 per cent. Sulphur in the coke is about 
0.38 per cent. The metal is poured into cast iron 
molds. We shall appreciate your advice on how to 
produce satisfactory castings. 


Cast 


Without a more detailed knowledge of the many 
factors involved it is rather difficult to diagnose the 
exact cause of your trouble. Off hand we should 
say that the iron mixture you are using should pro- 
duce satisfactory castings. In the event that only 
part of the product is unsatisfactory the fault may 
be traced to the method of melting and tapping the 
metal from the cupola. The metal should be melted 
extremely hot. This result is secured by using coke 
with a high fixed carbon content, approximately 90 
per cent. The charges are considerably smaller than 
the usual charges for any given size cupola. Thus 
where a 2000-pound charge of pig iron scrap iron 
may be melted satisfactorily in a 42-inch cupola, 
the charge of 80 per cent steel and 20 per cent pig 
iron should not exceed 1000 pounds. In addition to 
increasing the temperature of the metal, the small 
charges will result in a more homogenous mixture 
f the metal. 


In the absence of a forehearth, a reservoir ladle 
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under the spot should be provided to secure a more 
iniform mixture of the metal before it is taken away 
in smaller ladles for distribution among the molds. 
If you have access to back numbers of THE FOUNDRY 
you will find informative articles on the manufacture 
of hard iron balls from all steel scrap charges in the 
issues for April 15, and Oct. 1, 1926. The first is 
based on the electric melting process, while the second 
covers in detail the gradual evolution of a method 
for making satisfactory castings from all steel 
charges melted in the cupola. It is possible that with 
your present mixture a small addition of chromium 
may be all that is necessary, say from 0.6 to 0.8 per 
cent. However, through use of much higher percent- 
ages of chromium the balls will be harder and more 
wear resistant. 








Beauty and detail of nickel silver candlesticks made possible 


Illustration International 


Nickel Co. 


by plaster Paris molds. courtesy 





Cylinder Casting 
Leaks On Test 


The heavy section of a cylinder 
casting leaks when subjected to 
oil pressure of 1500 pounds per 
square inch. The mold for the 
casting 6 inches diameter outside, 
4 inches diameter inside and 24 
inches in length, is made in a core 
and poured on end. A long sprue 
extends almost to the bottom and 
the metal enters through three 
gutes spaced about 6 inches apart 
in a vertical line. Analysis ot the 
metal follows: Silicon 1.50 per 
cent, sulphur 0.089 per cent, phos- 
phorus 0.16 per cent, manganese 
0.77 per cent, total carbon 3.11 per 
cent, chromium 0.40 per cent, nick- 
el 1.58 per cent. 


Under the microscope the metal 
shows a more open grain than one 
might anticipate from the given an- 
alysis. The method of molding and 
gating would produce a satisfactory 
casting for any ordinary purpose. 
However, in this instance where the 
casting is subjected to such high 
pressure, methods out of the ordi- 
nary must be applied to secure a 
dense, homogenous structure 
throughout. Although no direct evi- 
dence remains in the samples sub- 
mitted for examination we are in- 
clined to the opinion that the metal 
did not lie quietly against the center 
core. 

A certain amount of gas was re- 
leased and diffused through the 
casting. The outside and inside core 
also prevented the casting from cool- 
ing as quickly as it would in a green 
sand mold and as a result the granu- 
lar structure is coarser. In this con- 
nection also it is pertinent to point 
out that you can increase the hard- 
ness of the mixture without impair- 
ing the machinability, when the met- 
al is cast in a dry sand or core mold. 
This can be done either by lowering 
the silicon or raising the chromium 
content. Cooling of the casting also 
may be accelerated, and the amount 
of internal gas cut down by using 
a core with an opening approximate- 
ly 1% inches through the center. 

In addition this hole may be filled 
with water immediately after the 
casting is poured. Increased densi- 
ty of the casting may be secured 
by enlarging the pattern 1 inch all 
around at the top and extending it 
12 inches as shown in the accom- 
panying illustration. The top is 
covered by a flat ring core A which 
fits snugly around the center core 
and holds it in place. The cover 
core is pierced by eight ‘41-inch gates 
B and by a 4-inch riser C. 

After the mold is set up a pouring 
basin (not shown) is made up on 
top of the core. This method of gat- 
ing introduces the metal under ideal 
conditions and promotes solidifica- 
tion in the casting from the bottom 
to the top. The last metal to enter 
the mold is the hottest and therefore 
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in the best condition to compensate 
for the natural shrinkage. The ad- 
ditional 4-inch feeder merely is an 
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Cylinder casting is poured on top through 
eight “-inch gates 


extra safety factor. It probably is 
not necessary, and may be discarded 
on subsequent castings. However, 
on the first trial it is advisable to use 
it and pump the metal with a rod. 


Ram Sand Too Hard 
In Elbow Mold 


We are forwarding a piece of 
iron cut from the drag side of a 6- 
inch case iron elbow in which nu- 
merous cavities appear after the 
threads are cut on the inside. The 
molds are made in iron flasks ona 
drop head machine. Binder in the 
dry sand core is held to a mini- 
mum. Facing sand contains 6 
parts new sand, 6 parts old sand 
and 1 part sea coal. According 
to A.F.A. standards the heap sand 
shows a fineness number 113, clay 
classification E, sand classification 
No. 3 E, and moisture content of 
7 per cent. We shall greatly ap- 
preciate your opinion on the cause 
of, and the remedy for this form 
of defect. 

Direct cause of the honeycomb 
area in the section of casting sub- 
mitted for examination is steam, but 
the origin of the steam in this par- 
ticular instance may be traced to 
one, or more probably a combination 
of causes. According to the figures 
presented, the sand is satisfactory, 
with the exception that the moisture 
content is a little high. That in itself 
might not cause any truble, but if, 
as we suspect, other hazardous fea- 
tures are present, this extra moisture 
is a contributing factor. 





Basing a belief on the evidence 
submitted we are inclined to the 
opinion that the sand is rammed too 
hard immediately in contact with the 
highest part of the drag pattern. 
The flask may be too shallow, or the 
bottom board may fit so tightly that 
steam in the lower part of the mold 
cannot escape. Either or both of 
these features will cause the metal 
to boil in the mold. The bubb'es rise 
and come into contact with the cold 
core and remain there. 

The remedy is to (a) reduce the 
moisture content of the sand to 6 
per cent, (b) adjust the ramming de- 
vice to reduce the density over the 
high points on the pattern and (c) 
provide a passage for the steam to 
escape from under the casting. This 
can be done by using a perforated 
board or plate, or, by forming vent 
channels in the sand immediately 
under the bottom board. 


Iron Affects the 
Melting Loss 


We have heard varied opinions 
expressed on the amount of iron 
lost in the cupola melting process. 
Some men claim that the loss 
should not be over 1.00 per cent, 
while others state that the loss 
may be as high as 10.00 per cent. 
This refers to the furnace loss 
represented by the difference in 
weight between the total cupola 
charge and the total weight of 
iron recovered from the floor, 
castings, gates, sprues and scrap. 
Has there been any reliable data 
published on this particular item? 


In Principles of Iron Founding, 
the late Dr. Moldenke presents the 
results of experiment and observa- 
tion on the amount of iron actually 
lost in the cupola melting process. 
He found that the amount varied 
depending on the character of the 
iron in the charges. On machine 
cast pig iron containing about 2.00 
per cent silicon, the loss was 0.30 
per cent. The loss on sand cast pig 
was 1.00 per cent. Melting loss on 
stove plate and other light scrap 
may be as high as 8 per cent, while 
the highest loss of all is experienced 
with burned grate bars and other 
scrap of a like character where the 
loss may reach 14 per cent. The 
following list is presented to show 
the average melting loss of the sev 
eral kinds of foundry metal going 
into ordinary mixtures: Machine 
cast pig, 0.30 per cent; sand cast 
pig, 1.00 per cent; car wheels, 2.00 
per cent; first quality machinery 
scrap, 2.50 per cent; light machinery 
scrap, 350 per cent; stoveplate 
scrap, 8.00 per cent. Poor melting 
practice will add another set of 
losses. Thus the carbon is going 
down and the iron itself will waste 
away through oxidation, going into 
the slag. 
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Blower Needed for 
Small Cupola 


We have a small cupola 16 
inches diameter inside the lining 
with two tuyeres 4 inches diame- 
ter opposite each other and 10 
inches above the sand bottom. The 
blast is supplied by a forge blow- 
er. Is this blower large enough? 
How much coke should I place on 
the bed? What is the proper 
weight for iron and coke charges? 


If your forge blower is designed 
to supply air for several fires, it 
probably is large enough to supply 
air for a 16-inch diameter cupola. 
A 16-inch cupola has a melting ca- 
pacity of approximately one ton per 
hour and that means you will need 
a blower capable of delivering at 
least 24,009 cubic feet of air per 
hour, or 400 cubic feet per minute. 

The coke bed should extend about 
36 inches above the tuyeres after 
it has burned through and settled 
down. You will have to determine 
the proper weight of iron in the 
charges by experiment. Start with 
150 pounds and if conditions seem 
to warrant the change, gradually 
increase the amount up to 200 
pounds. The same advice applies 
to the coke. Start with a ratio of 
about 1 to 8, say 20 pounds of coke 
to each 150 pounds of iron. An in- 
teresting article on the construction 
and operation of a 12-inch diameter 
cupola appeared in the August, 1933 
issue of THE FOUNDRY. 


Cores Blow in a 
Water Jacket 


We are having trouble with the 
core blowing in a jacket casting 11 
inches diameter, 8 inches deep, 
weight 33 pounds for a laundry 
water heater. The core is entire- 
ly surrounded with metal with 
the exception of two small open- 
ings for pipe connections at the 
side. At present we gate this 
casting at the top and provide 
two small risers. We shall ap- 
preciate your advice on how to 
gate the casting and vent the 
core. 


The gating system is immaterial. 
If you are making the casting in a 
square flask the sprue may be placed 
in one corner and connected to the 
top edge of the casting by two 
shallow branch gates. If the casting 
is made in a round flask the sprue 
may be placed in the center with 
two shallow branch gates 3 or 4 
inches apart on top of the green 
sand core. From the fact that you 
gate this casting at the top we as- 
sume that the pipe connections are 
near the top. If they were, say, 
half way down, the casting would 
be parted in the center, half in the 
cope and half in the drag. 
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Since we are not familiar with 
your present type of corebox we 
cannot state positively the best and 
most convenient method of vent- 
ing the core. A satisfactory method 
for one type of corebox might not 
be applicable in whole or in part 
with another. For example the core- 
box may be in one piece with a 
bottom and two loose pieces over 
the top at one side to form the pipe 
connection. The box may be open 
top and bottom with two prints near 
the top in which the separate con- 
nection cores are pasted later. The 
box may be designed to draw ver- 
tically or laterally. Again, it may 
be only a half-box and the two half- 
cores later are pasted together to 
make a complete core. 

Any of these variations will in- 
troduce a variation in the method of 
venting. Irrespective of the type of 
corebox, the core should be made 
from all sharp sand bonded with a 
minimum amount of oil and should 
not be rammed hard. Also the core 
should be dried almost to the point 
of burning. By observing these three 
precautions you will reduce the vol- 
ume of gas generated during the 
pouring process to a minimum. 
Since the core is surrounded entire- 
ly by metal with the exception of 
two small openings, it is apparent 
that the vent passages must be 
larger and more numerous than in 
a core with a greater exposure to 
the atmosphere. Suggested method 
of venting the core is shown in the 
accompanying illustration. At the 
left the box is shown with a print 
A which remains in the sand until 
after the corebox is removed from 
the core. This print then is re- 
moved laterally, and leaves a hole 
for the reception of the short pipe 
connection core later. At the right 
the loose piece B, a narrow strip 
the width of the branch core, re- 
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Core is vented with upright rods and 
horizontal strands of wax 


mains in place until after the box 
has been removed. 

In each case the box is rolled over 
twice. The core is rammed in the 
position shown. The box is inverted 
and the inner ring C is removed and 


replaced by a thin dryer shell. The 
box then is rolled back to the or- 
iginal position and lifted away from 
the core. In the first tne print A 
is then removed. In the second case 
the loose piece B is taken away. 
In ramming the core about an inch 
of sand is packed in the bottom, 
then the vent rods D--six or eight 

are placed in position. A wax vent 
E is laid in the sand touching the 
vent rods. Sand then is rammed as 
high as the prints where another 
wax vent ring is placed as shown. 
The sand then is rammed to the top 
and the vent rods are drawn out. 
The openings are plugged with the 
fingers. The only reinforcing rods 
needed in the core are two pieces of 
wire in the branch core at the left 
In the event that the core has a 
straight wall, the loose piece w at 
the right is not needed. A _ loose 
piece F is removed first and the 
space filled with black sand. A plate 
is placed on the core which then is 
inverted and the box may be drawn 
in the opposite direction. 


Has Difficulty In 
Removing Chills 


We find difficulty in removing 
chills from round holes in our iron 
castings. These chills vary from 
1 to 8 inches in length and from 1 
to 6 inches diameter. We have 
painted the chills with fire clay, 
rosin, soapstone and plumbago 
but have abandoned them all as 
impractical for one reason or an 
other. Do you know of any coat 
ing material that will prevent the 
metal in the casting from adher 
ing to the chill. 


Irrespective of what material is 
employed to coat the chill, consider 
able force will be required to remove 
the chill from the casting. This is 
due of course to the fact that the 
metal in the casting contracts and 
grips the chill firmly. If it is prac 
tical or feasible to remove the chill 
immediately after the casting solidi 
fies, the force required will not be as 
great as that required after the cast- 
ing has contracted to the full extent. 
This feature is taken advantave of 
in permanent molds where inside 
members are extracted before the 
casting commences to contract. Un- 
der ordinary conditions the only ap 
parent alternative is to push the 
chills out of the castings under a hy- 
draulic or geared power press. Some 
castings will withstand this treat 
ment, while others will crack. A 
chill coating that is used evtencively 
is manufactured by one of the found- 
ry supply firms. This will prevent 
the metal from adhering. 

We believe that if you make your 
chills from an alloy cast iron con 
taining about 14 per cent nickel, 7 
per cent copper and 2 per cent chro 
mium much of your trouble will be 
eliminated. 





Franklin R. Hoadley 


. R. Patterson 


Arthur J. Tuscany 





L. N. Shannon 


MEN OF INDUSTRY 


RANKLIN R. HOADLEY has re 
kK signed as vice president of the 

Farrel-Birmingham Co., An- 
sonia, Conn., to become president of 
the Atwood Machine Co., Stoning- 
ton, Conn. He will continue his pres 
ent duties at Ansonia until Jan. 1. 

Mr. Hoadley was born in Ansonia 
in 1890 and received his early educa- 
tion at Hill school, Pottstown, Pa. 
After his graduation from Yale uni 
versity in 1914, he became connect- 
ed with the Farrel Foundry & Ma- 
chine Co., Ansonia, as an apprentice. 
Following war service, Mr. Hoadley 
was re-employed by the Farrel com- 
pany as foundry manager in 1919. 
He was elected a director in 1923 
and following the merger with the 
Birmingham Iron Foundry Co., 
Derby, Conn., in 1927, became a di- 
rector of the newly-formed Farrel- 
Birmingham Foundry & Machine 
Co. Inc. 

Mr. Hoadley was made vice presi- 
dent in 1930. He is vice president of 
the National Founders association, 
past president of the Gray Iron 
Founders’ society, member of the 
Durable Goods Industries commit- 
tee which devoted much time in 
Washington during 1934 to a study 
of causes contributing to unemploy- 
ment in heavy industries and a 
member of the American Foundry- 
men’s association. His father, the 
late FRANK E. Hoap.Ley, for many 
years secretary of the company, 
terminated 50 years of service with 
the Farrel Foundry & Machine Co., 
in 1920. 

° ° ° 

L. Dovuc.ias SMITH, president, 
Lewis Foundry & Machine Co., Pitts- 
burgh, and president of the Grove- 
ton Land Co., both subsidiaries of 
the Blaw-Knox Co., Blawnox, Pa., 
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has resigned to become general 
sales manager of McKeesport Tin 
Plate Co., McKeesport, Pa., a newly 
created post. Mr. Smith formerly 
had been vice president of the Lewis 
company and also of the Union Steel 
Castings Co., another Blaw-Knox 
subsidiary. 
. ° . 


LesteR N. SHANNON, chair- 
man of the Birmingham District 
Chapter of the American Foundry- 
men’s association, is vice president 
of the Stockham Pipe Fittings Co., 
Birmingham, Ala. Born in Carbon 
Hill, Ala., in 1893, he received his 
early education in the public schools, 
later attending Birmingham South- 
ern college from which he was 
graduated in 1912 with a bachelor 
of science degree. Since his gradua- 
tion, Mr. Shannon has been af- 
filiated with the Stockham company. 
Long active in association affairs, 
he is a member of the American 
Society for Testing Materials, the 
American Society of Mechanical En- 
gineers and is a director of the 
American Foundrymen’s _§associa- 
tion. 

+ o ° 


WILLIAM C. SNYDER JR. has been 
elected vice president and manager 
of roll sales of the Lewis Foundry & 
Machine Co., Pittsburgh. Shortly 
after his college career, he became 
affiliated with the Wheeling Mold & 
Foundry Co., Wheeling, W. Va., and 
in 1927 he joined the Lewis company 
as metallurgist and _rollmaker. 
FRANK O. LEITZELL has been elected 
vice president in charge of ma- 
chinery sales of the company. He 
became connected with the Blaw- 
Knox Co., Blawnox, Pa., of which 


the Lewis company is a subsidiary, 
as an engineer-salesman in the 
sheet and mill specialties depart- 
ment, in 1919. 


° ° ° 


ARTHUR J. TUSCANY, associated 
with Tuscany, Turner & Associates, 
Cleveland, was elected to a 3-year 
term as director of the American 
Trade Association Executives, the 
national professional organization 
of executives engaged in the direc- 
tion of trade associations, at the 
seventeenth annual meeting of the 
organization held in Cleveland, Oct. 
15 to 17. 


° ¢ ° 


J. R. PATTERSON, formerly genera) 
manager of sales, has been made 
vice president in charge of sales for 
the Mackintosh Hemphill Co., Pitts- 
burgh. F. C. T. DANIELS, identified 
with the company for a number of 
years in engineering capacities, has 
been named vice president in charge 
of research and development. C. 
Howarp PAauL, assistant treasurer, 
has been named assistant to the 
president of the Mackintosh com- 
pany. He will retain his former po- 
sition. 

7 ° 


ALBERT H. THOMAS, first vice presi- 
dent of the Buckeye Steel Castings 
Co., Columbus, O., has been elected 
president, to succeed the late J. C. 
WHITRIDGE. Mr. Thomas has been as- 
sociated with the company more 
than 31 years and was elected first 
vice president 9 years ago. GEORGE 
T. JOHNSON, formerly second vice 
president of the company, has been 
elected first vice president, succeed- 


(Concluded on page 40) 
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AYTON oil in your core room means perfect 
cores every day in the year. 


We have the laboratory and mechanical equip- 
ment necessary to produce quality materials 
every drum of each grade is always the same. 


ASK THE MEN WHO USE IT 


—————— 





We also manufacture the following materials all 
scientifically compounded to give high heat resistance. 


ms 


DOCO CORE WASH 
OLD MASTER CORE WASH 
DOCO BINDER & CORE PASTE 


| DOCO STEEL CORE & MOLD WASH | 
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(Concluded from page 28) 
ing Mr. Thomas, and FRANK H. 
BONNET, who has been connected 
with the firm more than 20 years 
and at present is superintendent of 
the foundry division, has been 
named second vice president. 
° ° . 


M. W. Nortn, formerly connected 
with the Simplex Products Co., has 
been made office manager of the 
Pyrometer Service & Supply Corp., 
Cleveland. 


° ° ° 


WILLIAM C. Bairb, president of the 
Buffalo Pipe & Foundry Co., Buf- 
falo, has been appointed a member 
of the executive board of the Buffalo 
chamber of commerce. 

¢ ° ° 


Georce TorreNce, formerly presi- 
dent of Link-Belt Co., Chicago, has 
been made vice president and gen- 
eral manager of the Rayon Ma- 
chinery Corp., Cleveland, a_subsi- 
diary of the Industrial Rayon Corp. 


¢ ° ° 


E. J. Bocnar has become affili- 
ated with the Union Mining Cuo., 
Pittsburgh, as vice president in 
charge of refractories and research. 
He was formerly connected with 
the Corundite Refractories, serving 
3% years as co-receiver and man- 
ager for that company. 

° ° ° 


R. W. Ropsserson, J. B. Klein Iron 
& Foundry Co., Oklahoma City, 
Okla., recently was elected a mem- 
ber of the joint traffic conference 
committee at the recent convention 
of the American Institute of Steel 
Construction at White Sulphur 
Springs, W. Va. 

° ° ° 


JAMES P. WILLIAMS has become 
affiliated with the American Steel & 
Wire Co., Cleveland, in the capacity 
of industrial engineer. From March, 
1935 to October, 1936, Mr. Williams 
was respectively electric furnace 
operator and time study engineer for 
the Campbell, Wyant & Cannon 
Foundry Co., Muskegon, Mich. 


SJ ° ° 


Epstein, until recently 
research metallurgist, Battelle 
Memorial institute, Columbus, O., 
has become affiliated with the re- 
search and development department 
of Bethlehem Steel Co., Bethlehem, 
Pa. He had been active with the na- 
tional bureau of standards and the 
research staff of the Illinois Steel 
Co., Chicago. 


SAMUEL 


. ° . 
FREDERICK S. Cook has been ap- 
pointed Pacific coast manager of 
the Robert W. Hunt Co., Chicago, 
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and will have his headquarters at 
San Francisco. He is a graduate 
of Columbia university with a de- 
gree of engineer of mines. Mr. Cook 
engaged in the operation and ex- 
amination of lead and zinc proper- 
ties, with headquarters at Joplin, 
Mo., from 1905 until the opening of 
the war. Following his service and 
since 1919 he has been vice presi- 
cent and secretary ot the McCrak- 
en-Ripley Co., Portland, Oreg. 


. ° ° 


Dr. C. H. Watson, New York. 
medical director of the American 
Telephone & Telegraph Co., recently 
was re-elected president of the Na- 
tional Safety council, at the Twenty- 
fifth National Safety congress in At- 
lantic City, N. J. 


° ° ° 


FRANK N. SATTER recently was ap- 
pointed district manager of sales 
for the Cleveland and Youngstown, 
O., districts for the Lawrenceville 
Bronze Co., Pittsburgh. His head 
quarters will be at 3030 Euclid ave- 
nue, Cleveland. 


° ° ° 


CLARENCE W. Howatt, formerly 
vice president of the Pittsburgh 
Steel Foundry Corp., Glassport, Pa., 
recently became associated with the 
Erie Foundry Co., Erie, Pa., as Pitts- 
burgh sales representative with 
offices in the Grant building, Pitts- 
burgh. 

° ° ° 


STEPHEN L. FEDUSKA, a graduate 
of the University of Pittsburgh and 
formerly associated with the Con- 
tinental Roll & Steel Foundry Co. 
as assistant to the director of metal- 
lurgy, has been appointed metal- 
lurgist of the United Engineering & 
Foundry Co., Pittsburgh. 


. ° ° 


THEODORE H. PICKERING has been 
appointed manager of the Batavia, 
N. Y., plants of the Doehler Die 
Casting Co., Toledo, O., succeeding 
the late CHARLES I. HopGson. Mr. 
Pickering has been in the company’s 
employ for the past 8 years in sales 
and executive duties. 


° ° . 


H. W. HARMAN, for many years 
head of the research and engineer- 
ing departments of the Stearns Mag- 
netic Mfg. Co., Milwaukee, has been 
transferred to the sales department 
in the capacity of sales engineer 
with supervision of the purchasing 
department. 


¢ ° ° 


FRANK M. FARMER, vice president 
and chief engineer of the Electrical 
Testing Laboratories, New York, 
has been elected chairman of the 
Engineering Foundation, New York. 





D. RoBert YARNALL, Yarnall-Waring 
Co., Philadelphia, has been re-eiect- 
ed vice chairman of the Foundation. 
Otis E. Hovey, New York, L. J. QUE- 


NEAU, metallurgist, United States 
Steel Corp., New York, and Pror 
WALTER I. SLICHTER of Columbia uni- 
versity, have been elected to the 
executive committee. 

. 7 * 


Georce H. BucHeER has been elect 
ed executive vice president of the 
Westinghouse Electric & Mfg. Co. 
and will have his headquarters at 
the home office in Pittsburgh. He is 
also president and general manager 
of the Westinghouse Electric Inter 
national Co. 


° ¢ . 


W. C. Straus, formerly manager 
of the New York branch office, Chi- 
cago Pneumatic Tool Co., has been 
appointed assistant to the executive 
vice president of that organization. 
A. D. Stem has succeeded Mr. Straub 
as manager of the New York branch 
office. 

. . . 


PauL 5. LANE, chief metallurgist 
of the Koppers Co., American ham. 
mered piston ring division, Balti- 
more, has assumed his new duties 
as metallurgical research engineer 
of the company. Mr. Lane is secre- 
tary-treasurer of the Baltimore 
Chapter of the American Society for 
Metals and a member of the Amer- 
ican Foundrymen’s association. 


7 . . 


E. F. FeeLey, representative of the 
International Nickel Co. in South 
America and J. S. VANICK, a mem- 
ber of the company’s development 
and research division, are visiting 
several South American countries 
within the next few months to offer 
consultation service to industrial 
executives and engineers, on prob- 
lems involved in the production and 
application of nickel alloys. 


SJ ° ° 


PHI.Lie A. HILL now is associated 
with the Belle City Malleable Iron 
Co. and the Racine Steel Castings 
Co. at Racine, Wis. For the past 14 
years he has been with the Superior 
Steel & Malleable Castings Co., Ben- 
ton Harbor, Mich. Previous to that 
connection, Mr. Hill was connected 
with the National Malleable & Stee! 
Castings Co., Chicago. 


Company Expands 


Harry W. Dietert Co., Detroit, is 
building a 60 x 90 foot modern plant 
at 9330 Roselawn avenue, Detroit, 
with additional land available for fu- 
ture expansion. Expenditures also 
are being made to improve manufac. 
turing facilities and the research lab 
oratory of the company. All expan- 
sion is to be completed by Dec. 1. 
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Foundrymen Meet at lowa City 


Conference Features Sand Control, Melting 
Practice and the Use of Alloys in Iron 


OUNDRYMEN of the central 
F ves displayed exceptional in- 

terest in the foundry confer- 
ence held Oct. 30 and 31 at the 
State University of Iowa, Iowa City, 
Iowa. Approximately 150 registered 
for the two-day session staged under 
the joint sponsorship of the State 
university, the American Foundry- 
men’s association, the Quad-City 
Chapter of the American Foundry- 
men’s association, and the Northern 
Iowa Foundrymen’s association, for 
the promotion of >etter castings and 
better acquaintanceship in the dis- 
trict. 

The Friday morning session was 
opened by A. V. O’Brien, department 
of mechanical engineering, State 
University of Iowa, and a member of 
the committee on arrangements. 
Prof. Byron J. Lambert of the 
school of engineering, extended the 
official welcome of the university. 
Robert E. Kennedy, technical sec- 
retary of the American Foundry- 
men’s association, responded and 
thanked the university and the other 
sponsoring bodies for the co-opera- 
tion in arranging the conference. 


Features Sand Control 


Harry W. Dietert, Harry W. Diet- 
ert Co., Detroit, presented the first 
paper on “Molding Sand Control” 
with P. T. Bancroft, Moline, IIl., act- 
ing as chairman. Mr. Dietert dis- 
cussed a number of factors, which, 
when given proper attention, pro- 
vide the means of making better 
castings for the same cost. The 
speaker discussed numerous steps 
which should be taken to reduce 
scrap since, in his opinion, scrap 
castings loss is greater than most 
foundrymen assume. He described 
methods of handling and controll- 
ing molding sands, and presented a 
casting defects chart which per- 
mits the foundryman to determine 
quickly the various factors affecting 
certain types of castings. At the 
close of the program, Mr. Dietert 
demonstrated the equipment used 
in the sand control laboratory. 


Horace Deane, Deere & Co., Mo- 
line, Ill., outlined the sand control 
work carried on at his plant. The 
company started in a small way 
by making sand control tests on 
new sand with some of the equip- 
ment recommended for the purpose. 
The program has been enlarged and 
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the company has developed stand. 
ards governing certain properties in 
the new sand. Permeability and 
strength tests of floor sand and a 
check on the moisture content are 
made once a day. Mr. Deane stated 
that he has found that the use of 
an aerator once a week or oftener 
shows definite benefits in the mold- 
ing sand. 

Results of a series of tests to de- 
termine the possibility of using fuel 
oil in place of sea coal in the facing 
sand, were presented by R. E. 
Wilke, John Deere Tractor Co., 
Waterloo, Iowa. The speaker stated 
the tests indicate that the only 
favorable result from the use of 
oil is that it prevents molds from 
drying out where it is necessary for 
them to stand for some time. When 
the oil is used in amounts compar- 
able to sea coal, an excessive amount 
of gas is created and the sand be- 
comes sticky and gummy. It was 
stated in the discussion that one 
company using fuel oil finds it 
more satisfactory in connection with 
light castings than with heavier 
sections, that dust is reduced, and 
that little trouble is encountered in 
tempering the sand. 

The first portion of the Friday 
afternoon meeting featured the 
paper “The Fundamentals of Test- 
ing Cast Metals,” by Prof. H. L. 
Daasch, Iowa State college, Ames, 
Iowa, with Prof. R. M. Barnes, 
State University of Iowa, presiding. 
Prof. Daasch discussed in some 
detail the types of chemical, physi- 
cal and metallographic tests em- 
ployed in connection with cast 
metals. Under chemical tests, the 
speaker stressed the importance of 
proper sampling, and the need for 
considering variations in castings’ 


shape, dimensions, casting condi- 
tions, etc. in making tests. 
In the discussion of physical 


tests, Prof. Daasch defined certain 
terms used, such as stress and 
strain and the strength property 
terms such as proportional limit, 
elastic limits, commercial elastic 
limit, yield point, ultimate strength, 
and breaking strength. The speaker 
then discussed various types of 
strength tests and hardness tests. 
Under metallographic testing, he in- 
cluded information on macroscopic, 
microscopic and x-ray examination. 
Following the paper, the meeting 


adjourned to the Materials labora. 
tory of the university, where Prof. 
Chesley J. Posey and members of 
the staff demonstrated various tests 
made on cast metals. 


A session on cupola practice, 
with P. T. Bancroft presiding, 
followed the testing demonstra- 
tion. In the first talk, Fred J. 
Walls, International Nickel Co., 
New York, stated that present 
day trends in cupola operation are 
featured by better melting effici- 
ency, higher melting temperatures, 
more uniformity, and faster melting. 
Higher temperatures are made pos- 
sible by higher beds, a high volume 
of air, and co-operation of the re- 
fractory, coke and pig iron manu- 
facturers in providing the type of 
materials best suited for the pur- 
pose. Mr. Walls recommended the 
use of a high bed, from 50 to 75- 
inches, and at the same time an 
increase in blast volume, since in 
his opinion the iron is superheated 
after the melting operation and 
while passing through the bed. He 
stated that a long soaking time 
should not be used, but that blast 
should be put on as soon as the 
charge is in the cupola. While sev- 
eral who discussed the _ subject 
agreed with Mr. Walls, one cupola 
operator stated that he uses a soak- 
ing time of 1 hour and has found 
that it makes little difference in 
the temperature of the first metal 
tapped. 


Slag Important Product 


Mr. Walls stressed the fact that 
slag is one of the most important 
products of the cupola. In a dis- 
cussion which followed, it was stated 
by one operator present that he 
found dolomite stone gave a better 
slag than straight limestone. The 
dolomite contained from 38 to 40 
per cent magnesium. Another stated 
that at times old broken cores are 
charged in the cupola when the 
scrap used is especially clean. 
Another stopped milling the gates 
and sprues because it was found 
that the silica sand carried on this 
return scrap had a beneficial effect 
in producing a good slag. 

E. K. Smith, Electro Metallurgical 
Co., Detroit, discussed the use of 
alloys in connection with metal 
melted in the cupola. Mr. Smith 
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(Concluded from page 43) 
stated that alloys may be added 
through the use of alloy scrap iron, 
alloy pig iron, ferroalloys and bri- 
quets. He stressed the value of the 
chill test as a control in alloy work, 
and stated that in his opinion alloy 
heats should be run at the end of 
the day to obtain the greatest re- 
covery of alloys. Good foundry prac- 
tice dictates that gates and sprues 
from alloy castings should be kept 
separate, and used in the cupola in 
making up alloy charges. 

V. A. Crosby, Climax Molybdenum 
Co., Detroit, pointed to the increas- 
ing use of equipment for preheating 
the cupola blast. He discussed the 
advahtages of using preheated blast 
and described the various types of 
equipment used for the purpose. 
D. J. Reese, Whiting Corp., Harvey, 
Ill., described a unit which employs 
separate firing with powdered coal, 
gas or oil. 


Hold Dinner Meeting 


A dinner at the Iowa Memorial 
Union building on Friday evening, 
was presided over by Prof. H. O. 
Croft of the State University of 
Iowa. Addresses were made by Dr. 
Edward Bartow, head of the de- 
partment of chemical engineering, 
State University of Iowa and, Dean 
Francis M. Dawson of the Engineer- 
ing college, State University of 
Iowa and short talks were made by 
T. J. Frank, Frank Foundries Corp., 
Davenport, Iowa, and chairman of 
the Quad-City Chapter of the A.F.A.; 
A. E. Hageboeck, Frank Foundries 
Inc., Moline, Ill.; A. V. O’Brien, 
State University of Iowa; P. T. Ban- 
croft, Moline, Ill.; Robert E. Ken- 
nedy, American Foundrymen’s as- 
sociation, Chicago, and Frank G. 
Steinebach, THE Founpry, Cleve- 
land. 

The first session on Saturday 
morning was devoted to a sympo- 
sium on alloy cast iron with talks by 
R. G. McElwee, Vanadium Corp. of 
America, Detroit; E. K. Smith, 
Electro Metallurgical Co., Detroit; 
V. A. Crosby, Climax Molybdenum 
Co., Detroit. F. J. Walls, Interna- 
tional Nickel Co., New York, pre- 
sided and spoke briefly on the use 
of nickel. Mr. McElwee stated it 
was quite necessary to know the 
composition of the base iron to 
which the addition is to be made. 
From an engineering standpoint, he 
believes that other properties than 
relative tensile strength are more 
important with reference to cast 
iron. Slides were used to show the 
influence of vanadium alone and 
in combination with other alloys on 
certain physical properties of cast 
iron. 

Mr. Smith spoke of the use of 
chromium alloys for heat resistance. 
He stated that chromium forms 
stable carbides, reduces growth, pro- 
duces a harder iron, and provides 
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resistance to wear. The speaker 
emphasized the need for proper 
consideration of the base alloy, the 
use of the correct amount and right 
grade of the alloy material. Mr. 
Crosby stated that Molybdenum is 
employed as an alloy in castings 
where high strength is required and 
may be added to practically any 
base iron successfully. However, he 
pointed out it is desirable to start 
with the best iron for the particular 
purpose, since that practice reduces 
the amount of alloy which is needed. 

A simultaneous session on non- 
ferrous foundry practice was pre- 
sided over by John Diedrich, Black- 
hawk Foundry & Machine Co., 
Davenport, Iowa. Harry W. Dietert 
assisted in the discussion which 
centered around the preparing and 
testing of sand for nonferrous work. 

The last meeting of the conference 
was devoted to “Electric Furnace 
and Rotary Furnace Melting of Cast 
Iron,” with A. E. Hageboeck presid- 
ing. W. R. Jennings, John Deere 
Tractor Co., Waterloo, Iowa, out- 
lined the various advantages in 
melting high test gray iron in the 
electric furnace. The speaker also 
presented data comparing the cost 
of metal produced in the electric 
furnace and the cupola. He pointed 
out that a furnace operated at or 
above capacity produces metal at 
the spout at a lower cost than one 
operated at less than capacity. 

R. E. McElwee, discussing elec- 
tric furnaces, stated that it is pos- 
sible to secure more constant re- 
sults as to analysis with the electric 
furnace. He believes this is due 
to the fact that the electric furnace 
melts slower and that the metal is 
held in a bath, thus permitting 
greater diffusion. In his opinion, the 
electric furnace offers possibilities 
of introducing alloys in the most 
effective manner. 

D. J. Reese, Whiting Corp., Har- 
vey, Ill., described the Brackelsberg 
furnace and discussed numerous op- 
erating features of that unit. He 
stated that the ultimate temperature 
of a rotary furnace is not the 
ability of the furnace to produce a 
temperature but the highest tem- 
perature which the refractories can 
withstand. There was considerable 
discussion on the presentation by 
Mr. Reese. 


Introduces Flux 


Alumaweld Co. of America, Chi- 
cago, has produced a new flux 
which is said to make high strength 
permanent repairs on joints of any 
metal. It is applied with an ordi- 
nary soldering iron or blow torch 
and is claimed to have a tensile 
strength of 12,000 pounds per square 
inch. The finished joint can be ma- 
chined or worked and takes a pol- 
ish over which chromium or any 
other plating can be applied. 





Care Required For 
Dust Systems 


By C. A. Snyder 
American Foundry Equipment Co. 


Dust control systems have been 
subject to an unusual amount of 
neglect after installation. Possibly 
most of this is due to the fact that 
the installation in itself is nonpro- 
ductive, its chief function in most 
cases being the abatement of a nuis- 
ance. Many times responsibility of 
upkeep has been shouldered on an 
already overburdened millwright 
who, to keep actual production ma- 
chinery in operation, has had to 
neglect the dust control installation. 
Usually, when the equipment is 
opened after such neglect, the entire 
inner structure appears engulfed 
with sand. 

Responsibility for operation and 
maintenance of such a system 
should be placed in the hands of a 
competent mechanic. He _ should 
make either semimonthly or month- 
ly observations and dated reports 
should be made in duplicate, one 
copy going to the plant manager, 
the other to the inspectors records. 
Neglect of a seemingly unimportant 
and in itself inexpensive repair may 
cause excessive damage to the in.- 
stallation and require a _ lengthy 
shutdown, not considering loss of 
equipment efficiency during that 
time. 

A list of important details to be 
observed in making an inspection of 
dust control equipment includes the 
following: Hoods and piping for 
wear, structural damage, leaks, set- 
tlement of dust, etc., noting that 
slides fit tightly, checking blast 
gates for position and wear and in- 
specting pipe supporting members; 
pipe connections to collector hous- 
ing for leaks, etc., including the col- 
lector housing itself; fan bearing for 
wear and lubrication, checking dust 
accumulation in fan housing and 
wear on fan wheel; tube plates for 
excess dust accumulation, lubrica- 
tion of shaking device, baffle plates 
and condition of tubes from the in- 
side; suction and volume readings 
with tube and manometer, compar- 
ing these readings with original test 
readings at time of installation. 


A test of collecting efficiency 
should be made semiyearly by a 
competent individual using recog: 
nized technique in dust counting. By 
watching the permanent manometer 
which is connected across the dust 
collector, the proper time for shut- 
ting off the shaking device can be 
determined. Hoppers should be 
emptied daily. Keep a supply of 
spare parts on hand for replacement. 
An air velocity of 2200 feet per min- 
ute is required to convey metal dust 
grindings; 5000 feet per minute is 
required for lead dusts and 4000 for 
fine brass turnings. 
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DDITION of a small amount 
A of hydrofluoric acid to a 
chromic acid bath will give a 
bright surface on aluminum which 
has a high reflective power accord- 
ing to a recent patent. The descrip- 
tion indicates the addition of 1 per 
cent of the regular 48 per cent hy- 
drofluoric acid solution, to a chromic 
acid solution containing 10 per cent 
by weight of chromic oxide. The 
bath is maintained at 49 to 58 de- 
grees Cent. and the ware treated 
for 10 minutes at a current density 
of 46 to 52 amperes per square foot 
with a voltage from 16 to 22. The 
reflectivity of the aluminum after 
treatment was 87.2 per cent as com- 
pared to a silver mirror. Anodizing 
in 7 per cent sulphuric acid at 25 
degrees Cent. for 10 minutes at a 
current density of 12 amperes per 
square foot with a voltage of 20 
to 22 reduced the reflectivity slight- 
ly to 85.3 per cent. 
* ¢ 
Iron of the following composition 
is said to give excellent results in 
the fluid end of slush pumps em- 
ployed on drilling operations in the 
oll fields: Silicon, 1.10 per cent; 
manganese, 1.00 per cent; sulphur, 
0.08 per cent; total carbon, 3.00 per 
cent; phosphorus, 0.12 per cent; 
molybdenum, 0.25 per cent; and 
nickel, 2.00 per cent. 
. ° ° 


A new adhesive or cement has 
been developed which is said to be 
water and oil resistant, and which 
will mend or adhere to all common 
materials except rubber. It is flex- 
ible and transparent, and is a deriva- 
tive of the alkyd resins. 

coe * 


Melting practice for the 88 per 
cent copper, 9 per cent aluminum, 3 
per cent iron alloy when using all 
new metals, is to melt down the cop- 
per under a good layer of charcoal, 
and then deoxidize with small suc- 
cessive amounts of carbon-free man- 
ganese until small buttons show a 
good shrinkage. Then about one-half 
of the aluminum is added, followed 
by the iron in the form of sand- 
blasted strips of sheet steel. After 
thorough stirring, the remainder of 
the aluminum is added. To the com- 
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plete melt a flux of 0.5 per cent mag- 
nesium and manganese sulphate is 


added. 
+ r . 


Brass radiator valves which 
show a tendency to leak through- 
out usually are the result of too 
high a pouring temperature. Frac- 
ture of the casting also will show 
a general discoloration instead of 
localized spots as in the case of 
internal shrinkage. 

° . . 

According to a recent patent a 
refractory cement which has excel- 
lent nonshrinking properties in ad- 
dition to withstanding temperatures 
of 3500 degrees Fahr. or better, is 
composed of 72 parts of chrome ore 
previously heated to 3100 degrees 
Fahr. or higher; 21 parts of peri- 
clase; 5 parts of water-soluble so- 
dium silicate, and 2 parts of water 
soluble starch. All materials are 
finely ground previous to mixing so 
that all pass through a 40-mesh 
sieve and 70 per cent through a 
200-mesh sieve. 

¢ . . 

HEMICAL combination which 

A converts the rust into part of 
the paint pigment is claimed for a 
new paint. Application imparts a 
hard, tough protective film which 
has good adhesion. The film is said 
to seal and stop further oxidation 
on old surfaces, and to prevent rust- 
ing action on new surfaces. Char- 
acteristics include weathering abil- 
ity, resistance to acids, alkalies, and 
a number of corrosive agents. The 
paint is noninflammable, noncon- 
ducting, insoluble in water, gaso- 
line, certain alcohols and oil. 

° . . 


An aluminum alloy containing 14 
per cent silicon, 2 per cent nickel, 
0.9 per cent copper, and 1 per cent 
magnesium has approximately the 
same _ coefficient of expansion as 
corrosion-resisting, austenitic, nickel 
cast iron, and is designed for the 
manufacture of pistons for auto- 
motive use. In the heat treated con- 
dition the alloy has a yield point 
of 35,390 pounds per square inch, 


tensile strength of 39,200 pounds per 
square inch, elongation of 0.3 per 


cent, and a brinell hardness of 132. 





It is said to retain its strength and 
hardness well at elevated tempera. 
tures, having for example a brinell 
of 77 to 80 at 200 degrees Cent. 
(392 degrees Fahr.). 

. . 

A recently developed paint clean- 
ing compound is claimed to be non 
injurious to the workers’ hands and 
the painted surface. It is supplied 
in dry form, and only requires mix- 
ing with water. Application is with 
a cloth or sponge wrung out so 
that it will not drip. Approximately 
1000 square feet of surface can be 
cleaned at a material cost of 30 
cents. 

° ¢ . 


FTER trying various methods, 

a west coast bronze foundry- 
man claims that he has had no 
trouble with bushing and bearing 
castings since he adopted the gat- 
ing method shown in the accom- 
panying illustration. Heavy castings 
14 inches diameter, 24 inches in 
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height and 2 to 3 inches thick in 
the wall require no risers or feed 
ers. The metal gate pattern A is 
rammed in the drag with the pat- 
tern. After the cope is lifted off the 
gate pattern is pulled out. The gate 
is tapered from 1l-inch diameter at 
the joint to “-inch diameter at the 
point where it touches the pattern. 
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Fig. 1—Routine tapping of the open-hearth furnaces may be accomplished readily by use of the oxygen lance 


Cut Metal with Oxygen Lance 


the oxygen lance has been used 

for many years for routine 
opening of tap holes in blast fur- 
naces and open hearth furnaces, for 
cutting spills and skulls and for 
many other operations involving 
piercing or severing heavy masses 
of iron or steel according to a re- 
cent article in Oxy-Acetylene Tips. 

The oxygen lance is a piece of 
pipe, usually iron, but sometimes 
copper, connected to a_ suitable 
source of oxygen in such a way 
that the gas may flow through the 
pipe at a regulated pressure. For 
convenience in operating, the lance 
pipe usually is attached to a han- 
dle, which in turn may be provided 
with a control valve. 

Essentially the operating prin- 
ciple is identical with that of the 
familiar oxyacetylene blow pipe. A 
jet of oxygen reacts. vigorously 
with a heated spot on iron or steel, 
generating a large amount of heat 
and forming a fluid slag of iron 
oxide and iron that readily flows 
away, thus constantly exposing 
fresh surface to the action of the 
oxygen jet. However, the oxygen 
lance differs from the cutting blow 
pipe in two important particulars. 

The lance has no _ preheating 
flames. To start a cut it is neces- 
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sary to preheat the starting point. 
With the iron lance pipe, the end 
may be heated and caused to burn 
by allowing oxygen to flow through 
the pipe. The combustion of the 
pipe itself may thus furnish the 
preheat necessary to start a cut. 
Once the cut is started the pipe 
gradually is consumed and supplies 
the heat necessary to keep the cut 
going. Usually in cutting heavy ma- 
terial it is advantageous to use the 
lance and blowpipe together. The 
lance supplies a jet of oxygen con- 
stantly right at the point where cut- 
ting is taking place, in contrast to 
the blowpipe where the gas jet al 
ways starts from the outside of the 
material being cut. Since the oxy 
gen can be applied with equal fa- 
cility at every point along the cut, 
right down to the bottom, the lance 


r “ - - 

suttve CouPunG =f STEEL PIPE nj ecoucee 

STD OXYGEN HOSE CONNECTION mt 
ATTACH MOSE HERE | 


Fig. 2—Typical oxygen lance made from 
readily available material, a few pieces 
of pipe and threaded couplings 


cuts equally well in all thicknesses, 
consequently its scope practically is 
unlimited. Masses of steel 8 feet 
thick have been severed and re 
duced to charging box size 

The pipe may be any size from 
‘%. to ‘%-inch diameter, depending 
on the type and thickness of ma 
terial to be cut. The lance pipe is 
made up of one or more sections 
each at least 5 feet in length. The 
section nearest the operator is 
threaded to fit a reducer or coup 
ling which forms the end of the 
lance handle. Easy running threads 
on each end of each section facili 
tate quick connection. Each length 
should have the usual threaded 
sleeve. The assembly must be free 
of all oil or grease. These materials 
violently and spontaneously may ig 
nite in combination with oxygen. 

A typical setup is shown in Fig 
2. In practice there are many devi 
ations in pipe size, length and style 
of handle. The simplest type of 
handle is a bent piece of 1-inch pipe 
with a reducing coupling on the 
lance end. This permits the operator 
to stand clear of the shower of 


sparks. 
Heavy duty oxygen hose, not 
smaller’ than %-inch diameter 


should be used for conveying the 
(Concluded on page 54) 
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Velt Borings 





No. 142 Jolt Squeezing Stripper 


No. 70 
CORE GRINDER 





Precision built affording maximum 
grinding accuracy. Suitable for 
continuous operation or for large 


cores up to 72" in diameter. 





No. 214 
MILWAUKEE JOLT 
SQUEEZING STRIPPER 


One operation eliminated by 
carrying mold away from 
machine with the squeeze 


head. 


MILWAUKEE FOUNDRY 


3238 WEST PIERCE STREET MILWAUKEE, 
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Vo. 28A Davenport 
With Hand Clamps 


No. 28A 
DAVENPORT JOLT ROLLOVER DRAW 
Vo. 123 J ns With Air Clamps and Roll-off Device 
oO. oO queeser 


12" Squeezing Piston Entirely air operated, mold completely finished 
without operator leaving the control column. 








350 TON MILWAUKEE 
BRIQUETTING PRESS 


Conserve cast iron borings 
and get better metal control 
by briquetting. 








EQUIPMENT COMPANY 


WISCONSIN CABLE ADDRESS “MILMOLDCO” 
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(Concluded from page 51) 


oxygen from the regulator to the 
lance handle. Pneumatic hose never 
should be used on account of the 
possibility of introducing oil or 
grease. Safety, economy, and con- 
venience demand the use of a rec 
ommended type of oxygen regulator 
at some point between the oxygen 
cylinder and the lance, whether the 
oxygen is supplied from a piping 
system or from manifold cylinders. 
Consultation with a service repre- 
sentative of the oxygen or appara- 
tus manufacturer regarding the par 
ticular work is advisable. No set 
rules can be laid down to cover the 
wide variations in conditions found 
in the field. 

When used on ferrous materials 
the lance serves primarily as a 
tool for introducing oxygen into an 
already started iron oxidation re 
action. For example, drilling a hole 
in a heavy metal slab. In this opera 
tion, a source of heat such as an 
oxyacetylene flame is used to bring 
a spot on the steel up to kindling 
temperature. The lance then re 
places the blowpipe and feeds oxy- 
gen to the hot metal so that oxi- 
dation continues rapidly. While the 
lance pipe in this instance is con- 
sumed at the same time, thus serv- 
ing to supplement the heat of the 
reaction while the cut is passing 
through aé dirty section of the 
metal, the bulk of the heat required 
to keep the cut going is supplied by 
the oxidation of the material being 
cut. 

When used on nonferrous or non- 
metallic material, the combustion of 
the lance pipe supplies the entire 
amount of heat required to produce 
a fluid slag by reaction with the 
iron oxide. In drilling through slag, 
for example, the molten iron oxide 
produced by the combustion of the 
lance pipe acts as a flux to form a 
liquid slag which flows away, or 
which readily may be broken when 


cold. The lance action with such 
materials results from the com 
bined effects of heat and chemical 
reaction. 

New or old iron or steel scrap, 
spills, slag, skulls and hot tops are 
drilled or cut by the lance. Blast 
furnaces and open hearth furnaces 
generally are tapped by the lance. 
Demolition work of all kinds, in 
cluding heavy cast iron or steel 
machinery becomes a simple mat 
ter. Holes are started in slabs to 
start shape cutting and_ other 
routine operation. On steel ladles 
the lance may be applied to loosen a 
stuck stopper or to open a partly 
closed nozzle. The hot steel obstruc- 
tion provides the heat needed to 
start the reaction. 


Book Review 


A History of Science, by Sir Wil 
liam Dampier, cloth, 514 pages, pub- 
lished by the Macmillan Co., and 
supplied through THe FounNpry, 
Cleveland, for $2.50 plus 15 cents 
postage and in Europe by the Pen 
ton Publishing Co. Ltd., London. 

The history of astronomy, medi 
cine, mathematics, biology, zoology, 
philosophy, theology, chemistry, 
geology, anatomy, physiology, 
physics, psychology and _ anthro- 
pology unfolds during the years 
2500 B.C. to present times replete 
with the names of thinking men 
who have influenced the lives of 
modern men as well as their con- 
temporaries. Many were the com- 
plexities and false turns. At times 
a man would lead off at a tangent 
for some years before another was 
able to free himself of inhibitions 
and fit the correct piece into the 
mosaic that the following bits of 
knowledge could be discovered and 
set into place. 

An index of twenty-two pages, an 
introduction which is a concise sum- 
mary of the history in the following 
pages and a table of 92 elements 





with symbols and atomic weight in 
the chapter on the new era in 


physics makes of this volume a 
handy reference book. 


First Fall Illinois 
Meeting Is Held 


Northern Illinois Foundrymen’s 
association met Oct. 13 at the Ho- 
tel Freeport, Freeport, Ill., for its 
initial meeting of the fall season. 
H. S. Bennethum, president of the 
association, presided. 

Rex Jennings, foundry superin 
tendent, John Deere Tractor Co., 
Waterloo, Iowa, presenting the prin- 
cipal talk of the evening, discussed 
in analytical fashion “The Foundry- 
men of Today.” He stated that bet- 
ter materials could be obtained if 
purchased according to analysis and 
specification. 

The speaker pointed out that all 
types of foundries are represented 
in the United States, ranging from 
those dependent entirely upon skill 
to those dependent upon equipment. 
By comparisons and diagrams, he 
gave the causes of waste as total 
ignorance, faulty equipment and out- 
right carelessness. It was empha- 
sized that in the last few years 
rough measurements of castings had 
become the exception. 

Relationship between manage- 
ment, foremen and workmen was 
discussed and Mr. Jennings con- 
cluded by urging a better under- 
standing between engineering de- 
partment, pattern shop and foundry 


Corrects Address 


The new address of the Parsons 
Engineering Co. is 6511 Cedar av- 
enue, Cleveland, instead of that men- 
tioned in the October issue of THE 
FouNprRY. Manufacturing facilities 
in the new location are much greater 
than those previously available. 





fo NGINEERING students devote considerable attention 
of Agriculture and Applied Science, Manhattan, Kans. 


to the course in foundry practice at Kansas State College 
Illustrations show the cupola and students pouring off. Ed 


ward Grant, instructor in foundry practice, is shown in the illustration at the right 


THE FouNDRY—November, 1936 























THE FOUNDRY 


November, 1936 


You foundrymen operating steel foundries can now purchase Sandslingers from 
us without any restrictions or any © t to sign. Sandslingers 4fe now 
available for any type of steel m , jobbing, production, OF cores. 


They are more flexible than any other type of molding equipment, they ram 
all kinds of patterns where one oF 4 thousand castings are to be made, and as 
has often been said — ‘ there is no machine, OF group of machines, that wil 
produce as many molds, of as high quality, at 4s low cost, 45 the Sandslinger!”” 


Sandslingers increase producti D Z, or more in many shops 0” 
almost any class of work. They ram tr , effect a definite saving in 
casting weight, reduce accessory equipment ¢ d minimize floor space 
requirements. 


Because of the sand density control possible only with Sandslingers and accuracy 
cf ramming, they reduce casting losses to @ minimum. 


Sandslingers lower labor costs by increasing production, eliminating labor 
drudgery and fatigue, and insuring production control. 


May we have 4 Beardsley & Piper foundry engineer give you complete details 
on Sandslingers and the Rental Purchase Plan which provides for their purchase 
on easy terms with payments spread over twenty months, and no interest OF 
carrying charges? Write today for complete details. 
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Well, a rose by any other name 


ILL suggested that instead of 
B worrying over the thing and 

bothering every person I met 
by reciting the incident, I should 
write to old Seek and ask him for 
what Bill flippantly refers to as the 
whole ballyhoo. 

The idea does not appeal to me. In 
the first place if old Seek still is the 
peppery individual I remember 
and in all probability he has grown 
increasingly peppery with advancing 
years—he probably would write 
back advising me to keep my nose 
where it belongs, in the front of my 
face and pointing due north. Indeed 
I should not be surprised if he add- 
ed a postscript to the effect that 
people with long and weasely noses 
give him a pain in the neck. 

A good old stick and all that kind 
of thing, but no patience whatever 
with people, who under the guise of 
friendly interest come sniffing and 
prying and peeping into his personal 
affairs. If in the present instance he 
was responsible for shooting the 
dog, I am quite confident he was 
fully justified, but on the other hand 
if he was forced to cough up $100 
for the pleasure—a point by no 
means brought out clearly in the 
published account—-I am afraid he 
would not be at all his own sunny 
self. He might snap at me and I de 
rive practically no pleasure from 
being snapped at. May be an allergic 
manifestation, or possibly lack of 
vitamin C or something. 

In the second place I am not 
exactly worrying over the thing. I 
cheerfully confess to a little natural 
curiosity, but that is caused more by 
my inability to understand the 
story than by the right or wrong of 
the incident itself. So far as bother- 
ing every person I meet is con- 
cerned, that is a gross exaggeration. 
Outside of Bill I have not submitted 
the puzzle to more than a dozen or 
possibly 15 people altogether. How 
did it start? Well, if you insist! 

Glancing casually through a news- 
paper from the old home town one 
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The Adventures of 
BILL 


night recently, my eye was arrested 
momentarily by the name of a man 
I have known since, well, since we 
were about that high. He has rather 
an odd name, a name that ordinarily 
would identify him at any time or 
place for the simple and aggravat- 
ing reason that his parents in their 
innocent and amateurish ignorance 
weighed him down at the christen 
ing font with three—count ’em 
three given names. 

The initials of his three carefully 
concealed names are C. Q. F. Stick- 
lers for accuracy might attempt to 
pronounce the three as one word. 
Those who tried it found the word 
rather difficult. The nearest ap- 
proach is See-quoof, and who, may 
I ask in all seriousness would at- 
tempt such outlandish address, 
when the natural abbreviation Seek 
rolls so easily from the tongue. In 
early life to all seeking information 
he became Seek (Joke). Although I 
have not seen him for many years, 
I imagine he still answers to the 
good old moniker—name to you. 

However, as I say, my eye fell on 




















Now if the dog had shot the man 


By PAT DWYER 


the old familiar name with the three 
initials and that induced me to read 
an item I otherwise might have 
skipped as of no particular interest. 
The item was headed Damage Case 
Is Concluded. Well, well says I to 
myself, with a vision of women and 
diaries, pent houses and alimony, 
divorce, blackmail and other usual 
newspaper features, so the old boy 
has his tail caught in the fence. I 
wonder what kind of a tangle Seek 
is mixed up in now. 

I read the item through in a 
rather hurried manner. Not that I 
did not have plenty of time but 
merely through habit. The general 
impression was so confusing that I 
felt compelled to read it over again. 
At the close of the second reading 1 
still was left groping in the dark 
and fighting for air. Reluctantly I 
was forced to the conclusion that 
the mental apparatus either of the 
reporter or I needed a general over- 
hauling. Something radically wrong 
either at the sending or receiving 
end. Naturally I hesitated to point 
even a mental finger of scorn at a 
presumably competent lad and of 
course if—as I more than half 
suspect——the reporter was a lady, I 
would be a very low fellow indeed to 
even hint that the story was not 
what is known in newspaper circles 
as a lulu. Mentally I labeled it with 
another word also commencing with 
the letter 1, but with a—er—vwell, a 
slightly less complimentary mean- 
ing. 

On the other hand and in strict 
justice to all concerned I did not 
relish the idea of setting myself up 
in the dunce’s corner without a 
valiant struggle. I determined to lay 
the case before Bill. 

“Keep your eye strictly on the 
ball,” I warned him, “or perhaps it 
would be more appropriate to say 
watch the pea and the two little 
shells. Now you see it and now you 
don’t. This is one case where the 
quickness of the reporter’s hand de- 


(Continued on page 59) 
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(Continued from page 56) 
ceives the eye. Here in my hand I 
hold a newspaper clipping describ- 
ing a case where a _ substantial 
citizen is hauled up before the beak 
for shooting another man’s dog. All 
plain and aboveboard so far, but 
wait, that’s all I have to say, wait 
until you hear the remainder of the 
story. If you can make sense out of 
it or determine which is the head 
and which is the tail, you’re a better 
reader than I am Gum and Grin!” 


Bill showed a marked lack of ap- 
preciation. “Probably kindergarten 
stuff,” he remarked lazily. “Every 
dog has his day. However, since I 
have nothing on at the moment, le’s 
have the good word, but cut it down 
to the bone.” 


“Kindergarten stuff, hey? That’s 
what you think,” I warned him 
darkly. “ I have read the thing 
through several times and I don’t 
know yet who is the plaintiff, who is 
the defendant, who owned the dog 
and finally which of the two had to 
pay the damages and costs. In fact 
the only clear statement is that giv- 
ing the name of the man who ac- 
tually shot the dog, and since he 
simply was an agent he does not 
figure in the final disposition of the 
case.” 

“Sounds like an interesting tale 
of a dog.” Bill settled further back 
in his chair. “Go ahead. Shoot if you 
must this old gray head—no, no—I 
mean go ahead if you must and 
shoot the blinkin’ dog. A figure of 
speech my dear boy for shoot the 
works. You have our ear, both of 
‘em in fact. And what, I ask you 
could be fairer than that?” 

“Nothing. Listen.” 


I read the item through to the 
end, ignoring Bill’s attempts at in- 
terruvtion. As I had expected and 
hoped, he immediately put on the 
war paint and feathers. 

“Wait a minute,” he said. “Some- 
thing wrong with that thing. Read 
it over again slowly if you please. I 
am afraid the old ears are not what 
they were.” 

“A little shrinking or trimming 
would not do them any harm,” I ad- 
mitted tactfully. “In fact I often 
have wondered why your loving 
parents did not clip them while you 
were young and dumb, like a bull 
pup.” 

“I was not referring to the size,” 
Bill said coldly. “Nice, generous size 
ears indicate sagacity. Ever notice 
an elephant? Wisest animal that 
roams the field or the jungle or 
wherever it is that elephants roam 
on their off days, his ears hanging 
down to his knees.” 

“Seems to me there is another ani- 
mal with rather remarkable ears 
and yet he never is held up or quot- 
ed as an emblem of sagacity. You 
may have seen him in the early 
morning, leaning over the pasture 
bars, mouth open to expose all his 
air cooled teeth, the while he chants 
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his matitudinal hymn to the rising 
sun: Hee-Haw, Hee-haw!” 

“I get you,” Bill admitted compla- 
cently. “You are thinking of the bird 
who wrote the story. Just flash it 
once again. I think I can make the 
grade this time.” 

“Okie-doke,” I said. 
you asked for it:” 

Damage Case Is Concluded 

Fifty dollars and $50 in costs were 
awarded by His Honor Judge Mul- 
cahy in the County Court yesterday 


“Remember 


ry 
.« 


breeding cost. See if you can wiggle 
out of that one.” 

“Continue. What did the judge say 
about this little pea-under-the-shell 
game?” 

In rendering his decision His 
Honor declared: ‘I think the amount 
claimed as damages by the plaintiff 
is excessive. He said: ‘While the 
dog was a prize winner of note in 
shows,’ the decision reads, the 
plaintiff is not in the dog business. 
Also furthermore and in addition, 












































Sniff, sniff! Who's there? Endova! 


in the action between Jeremiah Ten- 
nant and C. Q. F. Corcoran over the 
loss of a dog. 

“That is only the opening para- 
graph with the plaintiff and defend- 
ant in their proper relative posi- 
tions. In the next paragraph the re- 
porter commences to shuffle the 
shells:” 

The plaintiff and the defendant, 
it was stated, live on neighboring 
lots in the suburb of Shore Acres 
and in the statement of claim it was 
alleged that the plaintiff's dog, a 
cute little adorable Scotch terrier 
according to the owner and a miser- 
able, yelping double dash nuisance 
by the other man, was shot by Robin 
Adair as agent for the defendant. 

“All clear so far, you will note 
with the plaintiff one up and with 
Robin Adair caddying for the de- 
fendant. Now listen to the conclu- 
sion to the same paragraph.” 

In addition to $200 general dam- 
ages, the defendant claimed $100 as 
the value of the dog, and $15 for 
breeding costs. 

“Do you get that? So far appar- 
ently, the plaintiff—-Tennant to you 

was the aggrieved party seeking 
damages, recompense, satisfaction, 
revenge and what have you for the 
loss of his dog. Now, all of a sudden 
we are told ‘In addition to $200 gen- 
eral damages, the defendant—the 
defendant, mind you—or in other 
words, jolly old Seek, the lad who 
shot the dog by deputy, claimed $100 
as the value of the dog and $15 for 


Endova who? Endova perfect day 


he is in a small community where 
the sale of dogs is infrequent. 

“Good old beak,” Bill interrupted. 
He seems to have his judicial feet 
solidly on the ground, and knows 
which litigant is plaintiff and which 
is defendant. Reading between the 
lines I should say offhand that his 
Honor does not own a dog. What 
else does he say?” 

Continuing, Judge Mulcahy said: 
‘I cannot give vindictive damages as 
I think something might be said for 
persons who are annoyed by neigh- 
bors’ pampered children and ideal 
pets of one kind or another.’ 

“T’ll also venture the guess that 
the judge has no children.” 

“The reporter,” I pointed out, “un 
fortunately does not throw any light 
on the judge’s ownership of dogs or 
children. The point really is imma- 
terial. However, in the concluding 
paragraph he has the learned jurist 
completely reverse himself. Here is 
the final paragraph in this comedy 
of errors:” 

‘In the opinion of the court,’ the 
judge declared, ‘the claim for cost 
of breeding is-ah-remote under the 
circumstances. I therefore,’ he said, 
‘award damages in the sum of $50 to 
be paid by the plaintiff, together 
with costs which I fix at $50. The 
plaintiff shall also have his taxable 
disbursement to be agreed upon or 
taxed if necessary.’ 

“So what?” 

“My congratulations to old Seek,”’ 
said Bill. “The lucky dog!” 
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ON SWING FRAME, 


FLOOR STAND AND 
PORTABLE GRINDERS 


CARBORUNDUM BROADCASTS THE ANSWER 
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In the Foundries 
of the NATION 


‘ 
( AU TTING down wheel and grinding costs — saving on motive and man 
power—the complete line of foundry grinding wheels by Carborundum 
are “snagging” their way to real grinding economy. And in hundreds 
of foundries, on thousands of jobs, on all types of metals, they are set- 


ting records for production. 


For steels, malleables. certain types of semi-steels and hard irons the new 
Aloxite Brand Aluminum Oxide 180 Bond Wheels have increased cut- 
ting power. have a high rate of stock removal, maximum sharpness and 


require far less grinding pressure. 


The improved Carborundum Brand Silicon Carbide \ itrified. Resinoid 


and Rubber Bonded Wheels for cast iron. brass. 
rt Nb IN THe 
bronze. ete.. complete the line which assures real (ARBORUNDUM BAND 
Saturdays 


i ce . > , . w7.30P WES? 
efficiency in foundry grinding. peer age 


THE CARBORUNDUM COMPANY 


NIAGARA FALLS, N.Y. 


Sales Offices and Warehouses in New York, Chicago, Boston, Philadelphia, Cleveland, Detroit. 
Cincinnati, Pittsburgh, Grand Rapids. (Carborundum and Aloxite are registered trade-marks of 


Phe Carborundum Company.) 
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Air Views on Slagsing Spout 


Depth of Molten Metal Behind the Dam 
Seems To Be the Controlling Factor 


encountered in the operation of 

a front slagging spout, that is 
a spout in which both iron and slag 
flow through the tap hole of a cu- 
pola, are outlined by a foundryman 
who sought information on how to 
make up a slagging spout that will 
not blow at the tap hole. The cupola 
is lined to 78 inches, uses both upper 
and lower tuyeres, 16 ounces blast 
pressure and melts 85 tons per day. 
The spout has been made up as 
shown in Fig. 1 and tap holes have 
been tried 1%, 1%. and 1*-inches in 
diameter, but in each case the cu- 
pola blew at the tap hole and cut 
away the tap hole brick. The dam 
in the spout has been raised to pro- 
vide 2, 3 and 4 inches of metal above 
the tap hole, but without effect. 

The following opinions were pre- 
sented by four prominent foundry- 
men who have had extended experi- 
ence with cupola operation. They 
may be listed as 1, 2, 3 and 4. 

1. In checking over the present 
layout several questionable features 
presented themselves. The first is 
how is the cupola drained at the end 
of the heat on account of the tilt up- 
ward in the tap hole. Second, if the 


S OME of the peculiar features 


spout is built according to the sketch 
there would not be sufficient iron 
and slag in the spout to cover the 
tap hole. Points B and C are shown 
lower than the tap hole. 

A slagging spout seen in opera- 
tion recently had dimensions as 
shown in Fig. 2. The tap hole was 
level with lowest point of the slop- 
ing sand bottom of the cupola. 
There is a gradual slope in the spout 
out to the skimming basin. The 
spout at point C is about % to 1- 
inch higher than the top of the tap 
hole. The bottom of the slag spout 
in front of the dam is approximate- 
ly 2'2 inches higher than the bot- 
tom of the tap hole. This arrange- 
ment provides a head of molten iron 
about “s:-inch, which is necessary 
due to the pressure built up by the 
blast in the cupola. It may be neces- 
sary to adjust points B and C for 
best operation, but this can be done 
with the mud lining. Sufficient time 
is allowed for the metal to accumu- 
late in the well before the cupola is 
tapped. This is done so that the 
skimming basin may be filled with- 
out draining the cupola below the 
level of the tap hole. 

As already stated points B and C 
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are the controlling factors and are 
dependent on melting rate, viscosity 
of the slag, fluidity of the iron, etc. 
If the tap hole continues to blow, 
point B can be raised *% to 1-inch 
which will provide a deeper blanket 
of slag between the tap hole and the 
dam. If this does not correct the 
trouble, raise point C about *%-inch 
or even more if necessary. 

2. A 4-inch head of iron with the 
slag normally on top of the metal 
should prevent blowing at the tap 
hole with 16 ounces blast pressure. 
From the sketch submitted it would 
appear that the foundryman is try- 
ing to hold the blast by the slag, as 
the iron spout leading to the ladle is 
shown below the level of the cupola 
tap hole. In Figs. 3 and 4 you will 
note that the iron outlet spout is the 
controlling factor in damming the 
iron over the tap hole. Incidentally, 
the size of the tap hole, so long as it 
is of sufficient capacity to take care 
of the flow of iron, is of little im 
portance. The main point being the 
depth of iron outside the cupola 
above the top of the tap hole. 

I assume that in this instance the 
object of front slagging is to pro 

(Concluded on page 64) 
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Fig. 1 (Upper left)—The original layout. Figs. 2 and 3 (Center 
and lower left)—Suggested changes in the height of the metal 
Fig. 4 
forehearth connected by spout for removing the slag 


(Above)—Sectional views of cupola and 
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ames — ing most of 
the time, at 
least above the 
tap hole. 

4. The essen- 
tial feature of 
a front slag- 
ging spout, 
roughly shown 
in Fig. 5 is that 





it is necessary 
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Fig. 5—The table shows depth of metal required in spout toe 
resist various blast pressures in the cupola 


(Concluded from page 62) 
vide continuous flow of metal from 
the cupola. This may be accomp- 
lished by the use of two tap holes 
with continuous slagging at the 
back. Both tap holes are of a size 
slightly less than required to take 
care of the normal flow. The sec- 
ond tap hole is opened for a half 
minute or so whenever metal begins 
to show at the slag spout. This prac- 
tice is followed at many plants. It 
has replaced the front slagging 
spout and offers the advantage of 
being able to hold a definite head of 
iron in the cupola, depending on the 
height of the slag hole. Generally 
the proper size of the holes may be 
determined after two or three days 
experiment. Usually it only is neces- 
sary to open the second tap hole 
once or twice in a 4 or 5-hour heat. 


Favors Small Tap Hole 


3. The size of the tap hole is the 
cause of all or nearly all the trouble. 
In continuous melting the tap hole 
should be smaller than where the 
ordinary periodical tapping is prac- 
ticed. A 78-inch cupola will not melt 
fast enough to keep a 1-inch tap hole 
filled for any length of time. The 
foundryman is traveling in the 
wrong direction when he keeps en- 
larging the tap hole. I feel sure the 
condition grew worse as he did so. 
The tap hole in this instance should 
be reduced to a diameter of %-inch. 
If the metal is hot and fluid %-inch 
is ample. The upward sloping tap 
hole does not represent good prac- 
tice. It either should be straight or 
form a continuation of the slope on 
the cupola bottom. 

It does not seem reasonable from 
any physical point of view that a 
pressure of 16 ounces at the tuyeres, 
with the greater part of this pres- 
sure dissipated on the inside of the 
cupola, could so far overcome the 
law of gravity as to prevent a head 
of 4 inches of molten iron from flow- 
ing back through the tap _ hole. 
Especially where as in this instance, 
apparently there was not enough 
metal inside the cupola to cover the 
tap hole, or to keep the slag float- 
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to make the 
iron run uphill. 
The end of the 
spout farthest 
from the cupola 
—s shell is at an 
elevation high- 
er than the top 
level of the tap 
hole. The dif- 
ference in these two elevations is 
designated as dimension X. 

To prevent air and slag from 
blowing through the tap hole the 
static head of metal in the spout 
must be greater than the pressure 
inside the cupola. Therefore the di- 
mensions of any given slagging 
spout are not fixed, but are related 
definitely to the operating condi- 
tions of that cupola and more specif- 
ically to the pressure. For example, 
on the cupola referred to with a 
pressure of 16 ounces dimension X 
should not be less than 4'2 inches. 
The list at the top of the sketch Fig. 
5 shows dimensions for cupola pres- 
sures of 14, 16, 18 and 20 ounces. 

Design of the spout shown in Fig. 
5 is quite a bit different from that 
shown in Fig. 1 where the dimension 
B is given as 3 inches. This design 
is just the reverse of what it should 
be for successful operation. 

Successful application of a front 
slagging spout depends entirely on 
the courage displayed by the found- 
ryman in making the spout so that 
the iron will have to run uphill. In 
many instances the front slagging 
spout has been a failure because the 
foundryman will not make the dif- 
ference in elevation sufficient to seal 
the tap hole. 





Annual Statistical 
Report Prepared 


The American Iron and Steel in- 
stitute, New York, has prepared its 
annual statistical report containing 
statistics on the iron and steel and 
some related industries of the 
United States and Canada for the 
year 1935 and certain preceding 
years. New data not previously 
printed include tonnage of iron and 
steel scrap consumed in blast fur- 
naces and steel-making furnaces and 
figures showing production of stain- 
less steel ingots in the years 1934 
and 1935, supplementing the data 
covering tonnage of hot rolled stain- 
less steel and other alloy steel prod- 
ucts which are included in the to- 





tal production of finished hot 


rolled products. 


Book Review 


Shrinkage, by H. A. Schwartz, 32 
pages, 8° x 11% inches, paper, 
published by the Penton Publishing 
Co., Cleveland, and supplied by THE 
Founpry, Cleveland, for $1 postpaid, 
and in London by the Penton Pub- 
lishing Co., Ltd., 416-17 Caxton 
House, Westminster. 

Shrinkage or the decrease in vol- 
ume of a metal as it cools, freezes 
and cools further is a_ problem 
wherever metals are cast. Unfor- 
tunately, due to the complexity of 
the various phases entering into 
shrinkage phenomena, compara- 
tively little quantitative informa- 
tion on the subject is available. 
However, in this volume which re- 
cently appeared in THE FOUNDRY as 
a series of articles, the author has 
set up a basis for an approximate 
quantitative treatment of the shrink- 
age problem. While, as might de 
expected, the treatment is highly 
technical, the author has brought 
each problem’s solution into such 
form that it may be used by substi- 
tuting in a formula or by reading 
a graph. Since the intent of the 
author is to develop principles for 
guidance in experimenting with the 
feeding of castings, he has simpli- 
fied the treatment by limiting the 
discussion to simple conditions and 
objects. 

Phases discussed in the treatise 
include temperature distribution in 
spheres enclosed in various media 
from 1050 to 25 degrees Cent.; 
shrinkage in volume; volume of 
void; excess of temperature re- 
quired so that the feeder freezes 
after the casting; size of the feeder; 
relative heights of casting and 
feeder to prevent draws in the top 
of the casting; cooling time for 
castings; calculation of the length 
of time that the temperature will 
remain constant with the metal at 
two different superheats when 
poured, etc. 


Soils Differ in 
Corrosiveness 


Data on the soil corrosion speci- 
mens removed by the bureau of 
standards in 1934 are published in 
Research Paper RP883 which may 
be obtained from the Superintendent 
of Documents, Washington, for 5 
cents. These data confirm earlier 
examinations in that soils differ so 
greatly in corrosiveness that aver- 
age rates of corrosion or the aver- 
age life of a pipe have little prac- 
tical value. Certain materials seem 
to be especially suited or unsuited 
to certain types of soils. 
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Names Officers of 


Metal Section 


The National Safety council elect- 
ed the following officers of its met- 
als section at the Twenty-fifth Na- 
tional Safety congress and exposi- 
tion held in Atlantic City, N. J., 
Oct. 5 to 9. Executive chairmen and 
their designated committees for the 
1936-37 season are: C. M. Allen, 
American Rolling Mill Co., Middle- 
town, O., general chairman; R. A. 
Chaffin, Continental Steel Corp., Ko- 
komo Ind., vice chairman; Mell 
E. Trammell, Gulf States Steel Co., 
Alabama City, Ala., secretary and 
news letter editor; Robert L. 
Schmitt, Louisville Car Wheel & 
Railway Supply Co., Louisville, Ky., 
contests; R. H. Ferguson, Republic 
Steel Corp., Cleveland, engineering; 
Irvin A. Brinkman, Mackintosh- 
Hemphill Co., Pittsburgh, foundry; 
Dr. R. C. Engel, Republic Steel 
Corp., health; H. J. Griffith, Jones 
& Laughlin Steel Corp., Pittsburgh, 
membership; H. H. Henry, Otis Steel 
Co., Cleveland, poster; C. W. Hanko, 
Pittsburgh Steel Co., Monessen, Pa., 
program; C. E. Ralston, Pittsburgh 
Plate Glass Co., Pittsburgh, pub- 
licity; P. J. Brann, Pullman Stand- 
ard Car Manufacturing Corp., Chi- 
cago, railway car builders; J. A. 
Oartel, Carnegie-Illinois Steel Co., 
Pittsburgh, slides and safety kinks; 
and W. T. Filmer, Youngstown 
Sheet & Tube Co., Youngstown, O., 
statistics. 


Book Review 


Directory of Materials Used in 
Design of Machines, fourth edition, 
1936, 76 pages, published by Ma- 
chine Design, Penton Publishing 
Co., Cleveland, and supplied by THE 
Founpbry,. Cleveland, for 25 cents. 


This comprehensive directory 
groups iron, steel and nonferrous 
alloys into a workable listing. Be. 
cause of their growing importance 
in the design of machinery, plastics 
and other nonmetallic materials 
have been included under respec- 
tive tradenames. Numerals have 
been used to classify the properties 
of the alloys and the specially proc- 
essed irons and steels included in 
the alloy section. 


Reviews Pure fron 


According to Research Paper 
RP860, published by the bureau of 
standards, Washington, a critical re- 
view of available information on 
preparation and properties of pure 
iron, leads to the conclusion that 
really pure iron—iron free from sig- 
nificant amounts of all impurities— 
never has been prepared. Conse- 
quently, many of the fundamental 
properties of iron cannot be defined 
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ABYECTISING PAGKS EXHPOWV 


with the accuracy desirable for such 
an important metal. Available in- 
formation on preparation and prop- 
erties of the purest available forms 
of iron is summarized in the paper 
which may be obtained from the Su- 
perintendent of Documents, Wash- 
ington, for 5 cents. 


Making Core for a 
Sheave Wheel 
By Martin H. Ball 


The accompanying _ illustration 
shows one method of making the 
core for a sheave wheel which 
presents advantages under certain 


The upper part of the core is formed by 
a sweep working off a dowel pin 


conditions. A sweep working off a 
dowel pin in the center forms the 
upper part of the core. The core is 
made and dried as a unit thus sav- 
ing time and eliminating the fin 
or rough edge at the joint. Space 
on top is filled with black sand be- 
fore the core is rolled over. 


Varied Program Held 


In New Jersey 


Members of the New Jersey Foun 
drymen’s association met in New 
ark, N. J., at the Downtown club, 
Oct. 15, and heard a program fea- 
turing a variety of subjects. John 
M. Ludwig Jr., metallurgist, Electro 
Metallurgical Co., New York, in the 
principal talk, discussed the use of 
ferroalloys in the gray iron foundry 
The need for trained men in the 
Northern New Jersey district was 
considered and the proposed class 
for foundry apprentices at the Boys’ 
vocational school, Newark, was em 
phasized. 


fron Founders Meet 


The greater Cincinnati Chapter of 
the Gray Iron Founders’ society met 
at the Hotel Metropole on Oct. 15, 
with Arthur Pletz, Blackburn Foun. 
dry Co., Cincinnati, presiding as 
chairman. Among problems  dis- 
cussed were the national security 
act, labor survey, trend of business, 
group insurance and mutual aid so 
cieties 


Builds Addition 


American Air Filter Co., Louis 
ville, Ky., recently has placed a con- 
tract with the Austin Co., Cleveland, 
for a plant addition. 


Two Ton Wheel Made of Stainless Steel 





NE of the largest and most difficult castings ever attempted in stainless 
steel is this impulse runner wheel, produced recently at Midvale Co.’s plant 
in Nicetown, Philadelphia, for the S. Morgan Smith Co., manufacturers o/ 


hydraulic turbines, York, Pa. 


The wheel is for use by the Puerto Rico recon 


struction administration in hydroelectric plant where water containing par 
ticles of sand will be driven against it with tremendous velocity. Wheel and 
buckets were cast integrally of low carbon, 13 per cent chrome stainless steel 
heat treated to get a tensile strength of 90,000 pounds per square inch. It 
weighs 3910 pounds, and overall diameter is approximately 72% inches 





Simplifies 
Cost 
System 


(Concluded from page 31) 


month the totals of all columns ex- 
cept “Sundry” which items are 
posted directly as covered in para- 


graph (5) are posted to their re- 
spective accounts in the Ledger. 
NOTE: After posting Debit and 


Credit totals of Accounts Receivable 
to the Ledger, credit Sales Account 
in Ledger in the same amount of 
Debit Total Accounts Receivable as 
it represents total sales for the 
period. 

(11) The various forms enumer- 
ated have been worked out in such 
a manner as to represent one 
month’s review of the majority of 
transactions of foundry activity. It 
will be noted from a comparison of 
the Forms that all transactions may 
be followed through the entire de- 
tail. 

(12) On Form No. 4 “Recapitu- 
lation” the information is_ trans- 
ferred from the respective Ledger 
Accounts into the proper columns 
which as will be noted have been 


the cost per pound of metal will be 
identical, whether computed on a 
monthly basis or an annual basis. 
(14) The example shown on Form 
4 at the top is determined from a 
Cupola Charging report such as is 


now used by many foundries. As 
this method of reporting daily 
Cupola Charges has been widely 


distributed, a form for this particu- 
lar practice has not been included. 


(15) Another method is available 
for use in this connection, but is 
not at all recommended except for 
foundries whose production is very, 
very small. This method consists of 
taking a complete physical inventory 
of the materials used in charging 
the Cupola at the start of a period, 
adding all purchases during the in- 


tervening period, and _ subtracting 
the inventory at the end of the 


period; this sum is then divided by 
the total number of pounds of good 
castings produced between the two 
inventory periods, the result being 
the cost of the metal used. As above 
stated, this method is satisfactory 
for a small foundry where no seri- 
ous problem is encountered in se- 
curing a physical inventory, but in 
the majority of plants, the cost of 
securing a physical inventory peri- 
odically far exceeds the cost of 
keeping an accurate cupola charging 
record. However, for accurate cost 





is recommended. In either practice 
account must be taken of the melt- 
ing loss which can be determined 
by your own experience. This is the 


difference between the _ tonnage 
charged in and the total tonnage 
tapped out. 

(16) Calculations of overhead. It 
will be noted that the first item (a) 
Account 100—Power, Light & Heat 
included—is taken direct from the 
attached Journal and distributed di- 
rectly to each Department in the 
proportionate share of its use. (See 
the flow chart on page 70.) 

(17) Account No. 110—Taxes, In 
surance and Depreciation, Item (b), 
are annual charges; these charges 
should be divided by twelve (12) and 
shown in the General Ledger under 
the proper heading as a charge for 
each month of the year. The method 
of distribution used for this par- 
ticular item is based on the per- 
centage of floor space of each De- 
partment to the total floor space of 
the Plant. 

(18) Account No. 111—Deprecia- 
tion and Insurance on Equipment, 
Item (c). This item also should be 
set up in the General Ledger on a 
monthly basis. 


(19) Account No. 101—(Work- 
men’s Compensation) 
Account No. 10°—(Variable 


General Labor) Item (d) 








. . 7 = — Pe 
numbered and an explanation shown of melted metal, the use of both _  Aecount No. 112—Adminis 
. . P ne , 
directly under each number. daily cupola reports and the _ in- trative Expense) are distributed on 
(13) The method of arriving at ventory, as a check of each record, (Concluded on page 70) 
RECAPITULATION FORM 4 Cot Estimate Sheet or Card 
Castings on hand Feb. 28th 21,652 Lbs 
Shipments during February 96,075 
117.987 (a) Customer Pattern No 
ess Castings on ha : ; 21,8 
I Castings on hand Feb. Ist 1,864 (b) Description Date 
(1) 95,863 
Metal charged during month of February (c) Pattern Equip Flask Quantity 
(secured from cupola reports or inventories) 
" — (d) Core Box Equip No. Cores per casting 
97,144 Lbs. pig iron #1 » 21.70 Gross Ton 969 $553.74 
19,568 “purchase serap © 10.00 (2) Net Ton “oT BA (e) Wt. each Wt. per Mold Molds per day Wt. per day 
ooo gates and sprues (remelt) @ 10.00 (2) Net Ton 250.00 
Est Actual 
18,139 al melt $1104.28 
' ~ —— oo Iron & Melt x @ equals 
1412.8 
ls i714 ' han i 1 $10.04 Net T 1 Alloys + @ equals 
(1) m4 good _ ' — , $ 868.57 (1) Mold Price ¢ per Molds 
$18.15 Net 7 
Molding Overhead 
(1) 7 863 I a t \ ; . il 
(2) . ee . (2) Core Price ¢ per Cores 
Core Overhead 
CALCULATION OF OVERHEAD Cleaning Expense mm ¢@ or of direct 
\ ree wn are for the month of February. Account N LMOT11-112 a molding cost 
ited un annual ba and then divided t 12 to give correct charge f< me mn 
’ rr 2 0 | Serap 
jotdeng Mn owe’ 
yon Ay . —* a - . . rs . T he Extras 
. | 
(a) ligt 157 197. 142% 725.00 | 
Act | Total cost 
(b) ) 66 8 150M 6 6 145.8 | 
11 | Profit % 
Account r | 
(c) one pmer 1/1 r 4 LJ] 1 125.00 | 
#101-—W n’s ( Freight 
(d) #1 Va Labor (41%) (66.4%) ~~) (16.6 | 
#11 Adr r 11 il 107 138 833.33 
ar al sub-total 1829.16 
(e) Ir I 110.00 600.00 100.04 150.00 1260.00 Total Sales 
qf) Ur 1 EX pe 1 34 1518 ik) 432 ( Pus ee 1OR9 16 . 
ig) D La yt (L.) 250.0" 1450.04 Selling price per pe. or Ib 
(h) Metal « 
PAGS, -B0rte ' — 868.57 (1) For day work put molders and helpers total pay for day in estimated column 
ESO1 98 407.73 
(2) For day work put corergakers total pay on number of cores of one day's molding. 
< ' \m 74 La good 1201.91 
Per pound of good ca 4 1 .255« 
Use 1 26e 
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The positive and economical way to 
suppress, collect and dispose of dust. 


With Sly Dust Control Systems the 
foundry industry can solve its dust 
problems at surprisingly low cost. 


Sly Dust Control Systems have an ex- 
clusive dust filter design. Dust is 
collected on the outside of cloth tubes 
r bags, flattened to conserve space, 
attached to a steel frame. A hook with 
ompression spring keeps bag taut for 
nost effective dust removal by the 
simplest kind of shaking device. Individ- 
sal bags are quickly changed without in 


terruption in service 


EXPERIENCE in solving hundreds of 
jifferent dust problems is necessary to 
solve new problems successfully 


SLY HAS IT! 


Write us. We will analyze your problems 

- and show how the dust nuisance and 
hazard can be ended at low cost. There 
Ss an experienced and competent rep- 


resentative near you 


DUST CONTROL SYSTEMS ... BLAST CLEANING EQUIPMENT... 





TWO OF MANY THOUSAND 
SLY DUST FILTER INSTALLATIONS 





TUMBLING MILLS... HELMETS ... ABRASIVES 
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\ Loss or Serap 


(See Pege 11) 
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19 Share of General Overhead «——— mo 


21 Molding Direct Lebo: 
22 All Indirect Lebor 


10 Metel 
12 All Lebor 
Melte¢ Metel is All Other Expenses (Direct) 
\ 
{ 23 All Other Expenses (Direct) end 


Molding Overhead 


B2 All Indirect Labor 
3S All Other Expenses (Direct) end 


| Totel come 31 Core Direct Lebor 
Core Meking 


Core Overheedé { 





43 All Other Expenses (Direc 


t) ene Distributed on desis od 
Shere of Generel] Overheed — of Equipment velue 





(Concluded from page 68) 
a payroll percentage basis. It will 
be noted that the percentages have 
been worked out, and are directly 
over the Departmental charges. 
(Check these percentages with your 
own payroll distribution.) 

(20) Indirect Labor, Item (e), is 
the total Departmental Indirect 
Labor as shown in the Journal. 

(21) Unproductive Expense, Item 
(f) is the total of all Monthly Ex- 
penses, Items 1 to 7 inclusive, which 
represents the burden of each de- 
partment in the respective columns. 

(22) Melting Cost Per Pound. By 
again referring to the cost of metal 
reported at the top of Form 4 you 
will note that the return for the 
month of February is 95,714 pounds 
of good castings, the melting cost 
per pound is $333.34 divided by 95,- 
714 pounds which gives a melting 
cost of 0.3482c per pound. 

(23) Item (g) is the Direct Labor 
of each Department for the month, 
and under this method is shown for 
molding and core room. 

(24) Item (h) Metal Cost is taken 
directly from the Recapitulation at 
the top of Form 4, which shows 
95,714 pounds of good castings wit) 
a total metal cost of $868.57, or a 
cost of 0.9074 cents per pound. 

(25) By dividing the total of all 
Cleaning and Shipping Labor and 
Expense by the number of pounds 
of good castings produced, the 
answer is the average cost of clean- 
ing and shipping per pound. Or, by 
dividing all Cleaning and Shipping 
Labor and Expense by the total Di- 
rect Molding Labor the answer is 
the per cent Cleaning and Shipping 
Cost. 

(26) It must be borne in mind 
that these figures have been used 
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only for the purpose of demonstra- 
tion and will in no way affect any 
figures which you may secure from 
your own operation. 

Explanation of Form 4 (page 68) 
is as follows: 


Molding overhead is arrived at by 
dividing Molding Unproductive Ex- 
pense (Item (i)—1518.33) by Mold- 
ing Direct Labor (Item (j)—1200) 
or 

1518.33 =~ 1200.00 = 1.2652 
or Molding Burden 126.52% 

Core overhead is arrived at by 
dividing Core Unproductive Expense 
(Item (k)—432.50) by Core Direct 
Labor (Item (1)—250.00) or 

432.50 + 2959 = 1.73 
or Core Burden 173%. 

Cleaning cost per pound of good 
castings is Cleaning Unproductive 
Expense (Item (m)—804.99) divided 
by weight of good castings (95,714 
pounds) or .8410c or Cleaning Cost 
(Item (m)—804.99) divided by Mold- 
ing Direct Labor (Item (j)—1200.00) 

804.99 — 1200.00 = 047 
or 67.0% of Molding Direct Labor. 

Explanation of Cost Estimate 
Sheet or Card (page 68) is as fol 
lows: 

Line A, B, C and D should be 
filled in with information supplied 
by the customer on his request for 
quotation. 

Line E can be easily filled in and 
the final result will show the total 
production per day. 

Under Iron and Melt, your total 
weight per day, multiplied by the 
cost of Iron at the spout, will give 
you the total cost of iron for the 
day’s production. 

Under Alloy, use the weight and 
price of alloys necessary to make 
the particular casting. 

Molding Cost is for a total day’s 


production. As explained in foot- 
note 1, if the molders are on a 
day work basis, the total days pay 
should be entered in the estimate 
column. 

Molding overhead: Use the proper 
per cent as worked out on your 
recapitulation sheet and take this 
percentage of the molding price. 

The same procedure is followed 
for core cost and core overhead 
(See Footnote 2). 

Cleaning expense will be either 
the weight per day multiplied by 
the cleaning cost per pound, or a 
percentage of the direct molding 
cost. 

Under scrap: Insert here the per- 
centage rate which your experience 
teaches you will be satisfactory to 
cover the defective castings. 

Extras: If any, such as machin 
ing, plating, enameling, galvanizing, 
etc., should be inserted here and the 
total cost shown in the estimate 
column. 

Line marked total cost will be 
the total foundry cost for a specified 
quantity of castings. Profit is to be 
added at the proper percentage or 
the next line. 

The next line is for freight, if 
this item is prepaid. 

The line marked total sales will! 
show the total selling price for the 
specified quantity of castings es 
timated. 

The cost per pound is arrived at 
by dividing the total cost estimate 
by the number of pounds produced 
per day. 

Chain Belt Co., Milwaukee, has 
established a new location for its 
Portland, Oreg., office at 112 South 
west First street. 
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Planning 


Cuts 
Costs 


(Concluded from page 25) 


money and hours. 

Overhead amounts may be shown, 
if desired, but must be segregated 
from the costs of both labor and 
material. In the opinion of the 
writer, overheads serve no purpose 
in these records and unless they are 
segregated, they cause confusion 
and do not assist in the control of 
shop labor or material costs. The 
writer also contends that expense 
or overhead falls within a different 
category than the usual costs of 
shop labor and material, and must 
be controlled in an entirely separate 
manner. He also contends that over- 
heads are applied to shop costs, in 
accord with the established rates, 
and therefore cannot be controlled 
or reduced, on individual order 
costs, except by an amount which is 
proportionate to the control or re- 
duction in labor and material costs. 
However, he admits that each part 
or even operation must bear a pro- 
portionate amount of overhead, but 
refrains trom entering into a dis- 
cussion of the methods of applica- 
tion and refers to the many articles 
and books which cover the entire 
subject. His objective is the control 
of costs and not methods of expense 
distribution which he leaves to the 
jurisdiction of the accountant. 


Labor Units Shown 


It is especially important that 
labor and material units, (pound, 
hour, etec.,) be shown for each cost 
entry on these cards, so that past 
costs readily may be converted into 
current costs by a simple multiplica- 
tion of the number of units by the 
current unit values. 

In Fig. 2, a space has been pro- 
vided for listing the costs of errors 
or extra work which accrued during 
the production of the contract and 
that these costs are covered by 
charge account numbers for the de- 
partments responsible and to which 
the cost of the work actually is 
charged. 

This policy prevents the inclusion 
of such costs in the cost of the con- 
tract and eliminates the possibility 
of using such inaccurate costs for 
future estimating and the develop- 
ment of selling prices. For example, 
if a special test on a piece of equip- 
ment is run for purely development 
engineering purposes, at a_ cost 
equal to the cost of the necessary 
test, it is only natural that this 
extra cost will be included in the 
legitimate cost of the regular test, 
unless some plan, at least similar to 
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the one illustrated, is in effect and 
makes it impossible. 

Special or extra work, made 
necessary by errors or desire, must 
be covered by SOs, which will 
clearly specify the reasons for the 
work, indicate the department re 
sponsible and stipulate the disposi- 
tion of the costs in both labor and 
material. It is also worth while to 
have TT's and material requisitions, 
which are used for this class of 
work, printed on __ individually 
colored paper. Since work of this na- 
ture is considered as expense, for 
the individual departments charged 
with it, the labor and material in- 
curred does not bear handling 
charges or overhead. This is a mat- 
ter of policy. 

It has been found expedient to 
compile a monthly statement of the 
costs of this class of work and to 
submit it to the department heads 
and the management. This report is 
segregated by departments and if 
only for the psychological effect, 
brought about by explanations, 
serves to reduce such work to a 
minimum. 


Work Must Be Authorized 


Receipt of the SDE, in the engi- 
neering and _ production § depart- 
ments, authorizes these departments 
to make drawings, issue BMs, and 
SOs and execute other work re- 
quired for the production of the 
UF As specified on the SDE. Any 
other work, desired or required in 
connection with the contract must 
be authorized properly, prior to 
execution, and provisions made for 
taking care of the accrued costs. 

This policy positively prohibits 
the execution of any work on the 
contract except that covered by au- 
thorized SOs, and eliminates the 
common practice of permitting en 
gineers, salesmen and executives to 
issue verbal instructions which may 
seem necessary to them but cause 
over-runs in costs. 

The writer does not advocate the 
exclusion of engineers, salesmen 
and others from the shops, even 
though he believes that many of 
their shop visits are useless and 
bothersome but rather he argues for 
shop administration devoid of in- 
terference. When the services of 
these men are required, they can be 
requested. 

It has been found to be good prac- 
tice to charge extra work, not in- 
cluded in the SDE, and originating 
in the sales department, at the re- 
quest of a contractor, to the in- 
volved sales department. The sales 
department then has the privilege 
of either assuming this cost as an 
expense, or billing it to the cus- 
tomer, all of which will discourage 
the practice of giving the customer 
more than he pays for. 

Responsibility for cost accumula- 
tion will vary with the organiza- 
tional set-ups of various industries, 


‘But in the plant wherein this routine 

functioned, it was found expedient 
to place the responsibility of cost 
accumulation under the jurisdiction 
of the production department. 

This policy was adopted after con 
siderable thought and from the 
standpoint of control, as was made 
possible in the production depart- 
ment, because of numerous respon- 
sibilities arone tnis line, which were 
already under its jurisdiction. It 
also was decided that the produc- 
tion department, made up of men 
familiar with all phases of shop ac- 
tivitv, were better equipped to 
handle this function and the results 
ootained tully justified this conclu 
sion. Functions of the production 
department will be noted later. 

Little remains to be written re- 
garding the CA, Fig. 2, except that 
it is compiled in the cost depart- 
ment, is made up of accumulated 
costs of labor and material, as well 
as other identification data, but 
does not include over-heads. 

Upon its completion, it is sent to 
the accounting department where 
overheads are added, according to 
the current factors, the gross cost 
developed and the transaction com 
pleted and compared with the SDE. 

Copies of the completed CA, and 
the corresponding SDE, then are 
sent to the involved sales depart- 
ment and the management for 
analysis and future use, while the 
accounting department uses theirs 
for the entrance of costs, etc., into 
the proper accounting books and for 
billing the customer. 

Production and cost control fea 
tures or functions of this routine 
are not presented even though they 
involve many unique methods which 
were developed to suit local condi- 
tions. 


Departmental Functions Listed 


Numerous departmental functions 
are brought into force and plan- 
ning, scheduling, inventory control, 
rate setting and practically all other 
phases of modern management are 
involved and function with the SDE, 
as a common basis of all activities. 
These departments, with their gen- 
eral functions, pertaining to the dis- 
cussed routine follow: 

Sales department: compiles 
SDEs, makes quotations—has all 
contact with customers—sends out 
all approval drawings—receives cus- 
tomer’s approval--establishes 
UF As — analizes contact revises 
SDEs if necessary—analizes CAs 
maintains file of completed SDEs. 

Engineering department:—Checks 
quotations and contracts with SDEs 

checks established UF As—issues 
detail and assembly drawings—is- 
sues preliminary UF'A and assembly 
BMs—confers with and issues work 
according to production § depart- 
ment plans—supervises certain tests 

establishes quality. 

Production department, (Estimat 
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ing division):—-Compiles SCEs at 
request of sales department, for all 
new UF As, in terms of labor and 


material. 
Rate & methods _ division: — 
Analizes SDEs, and_ establishes 


rates and methods for producing 
parts, UF As and complete pieces of 
equipment—investigates cost over- 
runs as reported each day by the 
cost division—authorizes jig, fix- 
tures and tools and supervises thelr 
design. 

Order division:—Issues all SOs, 
according to BMs,—keeps_ stock 
control—maintains status of all 
SOs—requisitions material. 

Expedition Division:—Supervises 
centralized control—plans _ produc- 
tion—supervises movement of mate 
rial—closes all shop orders. 

Cost Division:—Supervise time 
system—calculates premiums etc.— 
accumulates part order, UFA and 
assembly costs—reports over-runs 
in costs to rate division for investi- 
gation—maintains operation part 
and assembly cost record—compiles 
CAs in terms of the costs of labor 
and material, but no over-head for 
accounting department. 

Manufacturing department: 

-Manufactures all parts, makes as- 
semblies and tests, according to the 
methods and operations established 
by the rate and methods division of 
the production department. 


Resume of Principles 


Inspection department: —Operates 
independent of engineering, produc 
tion and manufacturing department 
and is subject to the general man 
ager—maintains quality of product, 
approves all operation completion 
notices as is necessary to payment 
of any premium etc. 


Accounting department:—Re 
ceives partly finished CAs, from the 
cost division of the production de 
partment, and completes them, by 
adding over-heads etc.—makes cost 
entries in proper accounting books 
and bills customer. 
ine foregoing represents the re 
sults of many years of application 
ind study of principles in_ the 
system of costs and production in in 
dustries specializing in the manu 
facture of heavy and special equip- 
ment and involves. portions of 
routine which it was the writer’s 
privilege to create and install in sev 
eral plants. 

Fundamentally, the routine is the 
accomplishment of a desire to de 
velop a means for rapidly obtaining 
selling prices, which would include 
all items of cost from labor to sell- 
ing expense, and for accumulating 
corresponding costs, which likewise 
would contain all items of cost, in 
a manner which would make them 
immediately comparable without 
special analysis. 

In addition, the routine brings 
about a means of cost and produc. 
tion control, which places all func 
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tions on an efficient basis and elim. 
inates the customary leg-work type 
of execution that is found in so 
many plants of this type. 

Finally, it can be stated from ex- 
perience that the application of 
these principles in their entirety, 
made it possible to control sales de- 
partment estimates in the shops in 
a manner which brought about a re. 
turn of calculated profits. 





This is the second and concluding part 
of an article dealing with a method for 
determining costs in advance, and for 
keeping a check on these costs as the 
work progresses. The first part contain- 
ing typical report forms appeared in the 
October issue of THE FOUNDRY. 

THE EDITORS 


Phosphor Copper Is 


Deoxidizer 


(Concluded from page 29) 
Otherwise it is best to pour it into 
ingots. 

Although phosphor copper is of 
great value in the brass foundry, 
it should not be assumed that it will 
cure any kind of trouble. Proper 
molding, gating, furnace practice 
and pouring temperature, to men- 
tion only a few of several important 
factors always are and always will 
be of equally great importance in 
the art of making brass and bronze 
castings. Only by taking all of 
these factors into consideration is 
it possible to produce castings per 
fect in every respect. 


Refractories Talk 


Heard In Boston 


Members of the New England 
Foundrymen’s association met at 
the Engineers’ club, Boston, on Oct. 
14. Following dinner, A. S. Wright, 
president, introduced C. E. Bales, 
vice president of the Ironton Fire 
Brick Co., Ironton, O., who talked 
on “Manufacture and Properties of 
Fire Clay Refractories for Use in 
Foundries.” 

Mr. Bales opened his speech by 
describing different types of brick 
made by his company and pointed 
out reasons for brick failure. These 
causes he attributed to temperature, 
chemical erosion of the flux and 
slag, abrasion, spauling, breaking 
and erosion from too high a blast 
pressure. He outlined briefly reme- 
dies for these difficulties and pointed 
out that the life of a cupola lining 
depends almost entirely upon the op 
eration of the cupola. 

The speaker stated that a mixture 
of one part fire clay and two parts 
fine silica sand would be satisfac- 
tory for patching cupola lining. He 
spoke at length on refractories for 
air furnaces and discussed briefly 
brick bottoms and insulated ladles. 
Mr. Bales stated that a disk brick, 
placed in the bottom of the ladle 





when relining, was a development 
that had received considerable atten 
tion recently. 


Hold Two Sessions 
At Chicago 


Three papers were presented at 
the first meeting of the 1936-37 
season of the Chicago chapter, 
American Foundrymen’s association, 
held at the Medinah club, Oct. 12 
Attendance totaled nearly 150, in. 
cluding a large representation of 
the nonferrous foundry industry 
Separate meetings of the ferrous 
and nonferrous groups were con- 
ducted, the latter being addressed 
by George E. Stoll, Bendix Corp.., 
South Bend, Ind. Mr. Stoll’s sub. 
ject was “Study of Nonferrous Cast- 
ings by X-Ray To Improve Quality.” 

Speakers at the ferrous session 
discussed two papers which were 
presented at the Detroit convention 
of the American Foundrymen’s as- 
sociation. B. C. Yearley, Nationa) 
Malleable & Steel Castings Co., 
spoke on “Measuring and Control. 
ling Pouring Temperatures and Flu. 
idity.” This paper was presented 
originally by Carl F. Joseph, Sag 
inaw Malleable Iron Division, Gen 
eral Motors Corp., Saginaw, Mich 
Discussions by Mr. Yearley and oth 
ers indicated the value of reducing 
radiation losses by insulated cov 
ered ladles. Effects of oxidation 
as well as temperature on fluidity 
were described. 


A paper on “Effect of Tuyere 
Height on Carbon Pick-up in the 
Cupola” prepared by H. V. John. 
son and J. T. MacKenzie, American 
Cast Iron Pipe Co., Birmingham, 
was reviewed by L. H. Rudesill 
Griffin Wheel Co. Results of tests 
to determine carbon pick-up using 
various fuels in a small portable 
cupola were described. It was found 
that increasing the distance of the 
tuyeres above the sand bottom in 
creased the carbon pick-up mate 
rially, while a higher carbon value 
also was obtained by intermittent 
flow than by continuous flow. The 
carbon pick-up also was found to 
increase with the rise in tempera 
ture of the iron, and the contact 
of the molten metal with the incan 
descent coke is affected by the de 
gree of tenacity with which the slag 
clings to the pieces of coke 


Builds New Plant 


Wyodak Chemical Co., Cleveland 
recently has built a new plant for 
mining and refining Bentonite at 
Upton, Wyo. The new plant has @ 
capacity of 500 tons a day anl is lo 
cated on the main auto highway run 
ning from the Black Hills to Yellow 
stone park, and also on the Burling 
ton railroad. 
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Fie Wheeling. 


VIBRATION 
MOVEMENT 






















Ventilated motor, with) 
capacity far beyond} 
full load requirements 
— completely  dust- 
proof. 


—____—_—_—) 
Just hook it up 
and turn it on. 
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Smooth action accentu- —> 
ates the famous Double- 

8 Vibration Movement, 

a complex chopping- 
and-riddling action— 
fine work even with 
coarse sieves—excel- 
lent results with any 
foundry sand 
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antee of efficient, de- 


pendable foundry 
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overall height only 34 
inches—one man ac- 
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Fits the standard size—» 
foundry sieve. Sieves 
can be quickly, easily 
changed. 
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Improved—Simplified—Strengthened 


YET NO INCREASE IN PRICE 





RIDDLE 


Just plug into any elec- 
tric outlet — operating 
cost is ridiculously low 


parts 


+ New 
wear - 
struction 


work, yet 
freer action 


— safety ground wire 
standard equipment 


* Mechanism dustproof, 
entirely enclosed — 
no exposed operating 


FREE WHEEL- 
ING movement elimi- 
nates excessive bearing 
no rigid con- 

more vio- 
lent vibration and faster 
smoother 


*~Sturdy construction is cou- 
pled with light weight. 


lo remove debris trom 
sieve, simply tilt the rid- 
jle—overall length of 
riddle is so short that 
sieves need not be de 
tached for cleaning 





$1 3 5 00 f.o.b. Chicago 


115 volt A. C. single 
D. C. and 3-phase motors $7.50 extra 


22 Years of Vibrator and Riddle Success! 


Other famous Adams products—the RED Electric Vibrator 
(used all over the world) and the Universal 2-Minute 
Fineness Tester for both production and laboratory work. 


WRITE FOR DETAILS AND PRICES 
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SUPPLIES 
MFG. CO. 


2221 Orchard St. 
Chicago Illinois 
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Features 
Quality 
Castings 


(Concluded from page 23) 


the Tabor Mfg. Co., Philadelphia. 
The majority of these machines are 
equipped to both squeeze and jolt 
the sand in the molds. 

In a few exceptional instances 
flasks are employed as shown in 
Fig. 2 but in the majority of in- 
stances the molds are made in snap 
flasks. In this instance the neces- 
sary depth of sand for each half 
mold is secured by employing two 
parts of the snap flask for the drag 
and two parts for the cope. 

Castings from the molds shown 
in Figs. 1 and 2 are subjected to 
pressure test and must conform ac- 
curately to other’ specifications. 
These and many others of a some- 
what similar character are poured 
from an iron mixture containing 
nickel and chromium. 

As one of the factors in the pro- 
duction of high class castings, a cer- 
tain amount of charcoal pig iron is 
incorporated in every charge that 
goes into the cupola. Naturally the 
amount varies to meet the antici- 
pated analysis and physical proper- 
ties required in various types of 
castings. A typical cupola charge 
of 1600 pounds contains 900 pounds 
pig iron, 600 pounds scrap iron, 100 
pounds steel rails and 140 pounds 
coke. A _ booster charge of coke 
is added after each sixth charge to 
maintain the bed at the proper level 
for rapid and efficient operation. 
The iron is tapped consistently at 
a temperature of approximately 
2750 degrees Fahr. 


Adds New Sand to Heaps 


Molds are made in Albany sand 
No. 1 grade and new sand con- 
stantly is incorporated in the heaps 
to make up for loss and maintain 
them in the best condition. Under 
present operating conditions ap- 
proximately 50 tons of new sand is 
required per month. Core sand in 
several grades comes from the Mich- 
igan sand dunes and from the Ot- 
tawa silica sand district. No at- 
tempt is made to salvage any old 
core sand. With other refuse from 
the foundry it is wheeled out and 
spread on the dump. Supplies of 
molding and core sand are stored in 
a row of covered concrete bins, 40 
x 90 feet overall, heated in winter 
by a hot air system originating in 
a small furnace in the adjoining 
core room. 

The latest addition to the plant 
is an exceptionally well appointed 
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core making department 70 x 100 
feet, built of concrete blocks and 
steel and covered by a fireproof 
arched roof. The walls are made 
up principally of windows provided 
with sectional swinging sash to reg- 
ulate ventilation. Wall columns and 
ceilings are painted white and con- 
stant effort is made to maintain the 
interior in a clean and orderly con- 
dition. 

Smoke and odors from the core 
ovens are exhausted through large 
steel hoods suspended over and in 
front of the oven doors as shown 
in Fig. 4. Stacks on top of the 
hoods carry the smoke through the 
roof. The battery of ovens include 
a pair made by the Foundry Equip- 
ment Co., Cleveland, and two pairs 
built on the premises by the Keen 
Foundry Co. according to the spe- 
cial design of the president. The 
first pair referred to is of the roll- 
er drawer type, while the second 
pair is served by a car on one side 
and removable racks on the other 
side. Bars fastened to the uprights 
on the car may be adjusted to ac- 
commodate cores of various heights. 


Cores Dried on Racks 


The second two pairs of ovens 
are fabricated from welded sheet 
steel with double wall and roof con- 
taining a 4-inch thickness of rock 
wool insulation. Cores in_ these 
ovens are dried on racks carried in 
and out on a lift truck. A high de- 
gree of efficiency is claimed for 
these ovens where a uniform tem- 
perature bakes the cores as thor. 
oughly on the bottom tiers of the 
racks as it does on the top. This 
desirable condition is secured 
through a combination of factors, 
including the firing system, a brick 
floor and the thorough insulation. 


An individual firing chamber is 
located at the back end inside each 
oven. In each pair of ovens one 
firing chamber is at the right and 
the other at the left, that is on each 
side of the division wall. The fir- 
ing chamber is roofed and the prod- 
ucts of combustion enter the oven 
through two openings several inches 
above the floor level, one at the 
front and the other at one side. 
Fuel for the oven is run of mine 
soft coal fed to the firing chamber 
through an automatic stoker made 
by the Whiting Corp., Harvey, IIl. 
Coal in predetermined volume enters 
the firing chamber at the bottom. 
A small fans blows a current of 
air over the incandescent fuel and 
through the openings in the firing 
chamber inside the oven. 


The ovens occupy space at one 
side of the core room, with a gang- 
way between the rear of the ovens 
and the wall of the building. Stok- 
ers are located in suitable wells in 
the floor immediately back of the 
firing chambers in the ovens and 





with the tops at a convenient height 
for the reception of coal charges 
from a wheelbarrow. Flues from 
the entire battery of ovens extend 
under the floor to a long transverse 
flue extending along the base of 
the building wall and are served 
by a single stack erected at approxi 
mately the center of the line. It is 
claimed the stoker method of firing 
presents many advantages including 
efficient combustion and low operat- 
ing cost. 

In addition to the wide range of 
cores employed to form the interior 
of various castings, certain dry sand 
cores also are employed to form the 
exterior of castings presenting fea 
tures which involve a hazard in 
green sand. The small air cooled 
cylinder shown in Fig. 3 is fairly 
typical of this class of castings. The 
split pattern with runner and gates 
attached is mounted on cope and 
drag plates as shown and the two 
frames are packed with core sand 
Later the dried half cores are as- 
sembled accurately in pairs by cir- 
cular recesses on one joint face and 
corresponding circular projecting 
sand members on the other face 
These cores and others of a some 
what similar character are produced 
on small jolt machines in the core 
room. 

Majority of the cores are rammed 
by hand on a bench extending along 
the greater part of one side of the 
core room. The coremakers place 
the cores on convenient stands close 
to their benches and attendant’s 
place the cores on the racks for 
transport to the ovens. Racks of 
baked cores are removed from the 
ovens and taken to the opposite side 
of the core room, where they are 
unloaded, inspected, and in many 
cases assembled into various com. 
binations. The rubber tired wagon 
shown in Fig. 5 is employed for 
transporting the finished cores to 
the various molding floors. 


Bibliography Is 
Published 


The technology department, Car- 
negie Library of Pittsburgh, recent 
ly has published a 68-page bibliog- 
raphy on iron and steel wire. The 
work which is divided into three sec- 
tions was compiled by Ralph H. 
Phelps, and the first section lists 
articles and books relating to gen- 
eral and _ miscellaneous phases 
The second section is concerned 
with literature on manufacture 
while the third contains material 
relating to properties. 


Independent Foundry Supply Co., 
Los Angeles, has completed its new 
building at 2325 East Thirty-eighth 
street, Los Angeles, providing in 
creased office and production space 
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Gray Cast 
iron 


(Concluded from page 33) 


(6) At lower loads there probably 
is some compacting of graphite 
flakes by adjacent matrix. Beyond 
a certain limit of compaction, the 
flakes cease to act as voids and of. 
fer resistance to compression. This 
causes formation of more and more 
overstressed paths with increase in 
load, hence, as shown in Fig. 130, 
Curve A, increase in amount of set 
is proportionately greater than in- 
crease in loading. 

Discontinuous hard particles, such 
as certain steadite formations prob- 
ably have a somewhat similar ef- 
fect. When a hard component is 
practically continuous (as for ex- 
ample cementite in white and heav- 
ily mottled iron) this itself carries 
most of the load, resulting in the 
type of stress strain diagram 
shown in Fig. 131. Such material 
shows little plastic deformation. 

(7) Resistance to permanent de 
formation or set depends on the na- 
ture and degree of continuity of the 
matrix. The latter is affected by the 
amount, size, shape and distribution 
of the graphite flakes. In a general 
way resistance to permanent defor- 
mation in gray irons is proportion 
al to the tensile strength. 

(8) This “cold working” of gray 
irons does not materially increase 
its breaking strength. The actual 
amount of plastic deformation at 
loadings of 25 per cent of the ulti 
mate strength may amount to about 
0.0002-inch per inch in very low 
strength irons. This set usually is 
less in stronger irons and in the 
case of very high strength irons it 
may be negligible. For example in 
4 metal possessing 90,000 pounds 
per square inch tensile, the stress 
strain curve approaches a straight 
line through the greater part of the 
diagram. 


Shows Physical Properties 


Fig. 130 shows actual test resu!ts 
on an iron, showing the ordinary 
stress strain diagram, B; the per 
manent set at various loads, A, and 
the elastic stress-strain curve, B-A, 
constructed by subtracting the per 
manent set, A, from the total defor 
mation, B. In this experiments a 
number of bars were cast 1.2 inches 
diameter. The curve B is construct 
ed from results ascertained on a 6 
inch gage length. The curve A 
is constructed from test results on 
5 bars, each with gage length of & 
inches, and the sets measured in 
the tests. 

The ultimate strength of this ma- 
terial was about 28,000 pounds per 
square inch. It is noteworthy that 
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curve B-A, constructed as indicated 
is a straight line up to and includ- 
ing 65 per cent loading. The true 
modulus of elasticity is about 15,- 
000,000, which is considerably high- 
er than would be obtained by an 
evaluation of apparent modulus 
from curve B. In all cases sufficient 
time (over 24 hours) was allowed in 
the set determinations to allow for 
minor time hysteresis usually ob- 
served. 


Book Review 


La Fonte Malleable, by E. Schuez 
and R. Stotz, paper, 486 pages 6% x 
9'e inches, published by Dunod, 
Paris, France, and supplied by THE 
Founpbry, Cleveland, and in Europe 
by the Penton Publishing Co. Ltd., 
London. 


Translated from the original Ger- 
man into French by Rene Castro, 
this volume covers in a thorough 
manner the theory and production 
of malleable cast iron. It is divided 
into six main divisions in which the 
first describes the historical phases. 
The second section is entitled “Scien- 
tific Fundamental Data,” and dis- 
cusses metallography of white iron 
for malleable transformations by 
heat treatment, decarburization, 
and influence of the various ele- 
ments accompanying iron. 

The third section deals with the 
technology or production of malle- 
able cast iron and describes the 
foundry and melting units available, 
molding, finishing, physical and 
mechanical properties and methods 
of test, electrical, thermal and 
chemical properties. The fourth di 


vision discusses the establishing ol! 
a malleable foundry; the fifth 
proper cost accounting, and the 
sixth is a list of European producers 
of malleable cast iron. 


Detroit Foundrymen 
Hear Utley 


Following a summer of golf meet 
ings, members of the Detroit Chap 
ter of the American Foundrymen’s 
association met Oct. 15 for the first 
of the year’s technical meetings, at 
the Fort Shelby hotel, Detroit. Im 
mediately after dinner, S. Wells Ut 
ley, president and general manager 
of the Detroit Steel Castings Co., De 
troit, delivered the principal address 
of the evening on “The American 
System—Shall We Destroy It?” 


Jersey Nonferrous 


Founders Meet 


L. A. Behrend, superintendent o! 
the American Crucible Co., Shelton 
Conn., was the principal speaker at 
the Oct. 22 meeting of the North 
Jersey Nonferrous Founders asso 
ciation, held at the Essex House 
Newark, N. J. Mr. Behrend spoke 
on how the chemical composition and 
process of manufacture affect the 
life of crucibles and how proper 
treatment in the foundry can in 
crease materially their average life 
Mr. Behrend’s speech was followed 
by a lively discussion. The nonfer 
rous organization was formed ap 
proximately 3 years ago. 


Handles Molds on a Transfer Car 





A* interesting method is employed in handling molds from the machines 

to the pouring and shakeout stations in this gray iron foundry. Com 

pleted molds move down the central conveyor to the roller conveyor equip 

ped transfer car in the foreground, and then are transferred to any one o/ 

three storage lines or to the pouring and shakeout line. Illustration courtesy 
Mathews Conveyer Co 





Congress 
Holds 


Interest 


(Concluded from page 27) 


ings started with an operatic selec- 
tion, which showed the visitors that 
Cermany well deserves her musical 
reputation. 

Director W. Bannenberg, Yale & 
Towne Mfg. Co., Velbert, president 
of the committee of German 
foundry associations and of the 
Verein Deutsche Giessereifachleute, 
the German foundrymen’s associa- 
tion, was in the chair at the opening 
meeting. Director Bannenberg, with 
Dr. Geilenkirchen, director of the 
Verein Deutscher Ejisengiessereien, 
the German association of foundry 
firms, was mainly responsible for 
the organization of the congress. 
He was supported at the conference 
table by J. Leonard, president of the 
Belgian foundry association and 
president of the International Com- 
mittee of Foundry Technical As- 
sociations, and by M. Langenohl, di- 
rector of the foundries of Deutsche 
Eisenwerke A. G. and of the federa- 
tion of foundry industries. 

Director Bannenberg gave the 
opening address of welcome to the 
visitors, to which President Leonard 
replied in the name of all the 
foreign foundry associations. Pre- 
viously, Mr. Leonard had sent a 
telegram of greetings to Herr Hit- 
ler, Reich chancellor, which tele- 
gram was read, together with the 
reply received from _ the leader. 
Director Langenohl then thanked 
Dr. Schacht in the nome of the 
foundry industry for personally at- 
tending the opening mecting. 


Greetings Are Extended 


Dr. Schacht then addressed the 
meeting and brought a message of 
greetings from the German gov- 
ernment. He expressed the wish 
that the work done in co-operation 
during the congress would benefit 
the industry, and emphasized the 
desire of the German people and 
their leaders for world peace. Dr. 
Schacht was followed by the Ober- 
buergermeister, or mayor of Dus- 
seldorf, Dr. Wagenfuehr, who ex- 
tended to the delegates an address 
of welcome on behalf of the city 
corporation. This meeting then 
ended with the orchestra playing 
the overture to Der Meistersinger. 

After the meeting, a short pre- 
liminary visit was paid to the ex- 
hibition, and a little later all the 
delegates assembled in the Rhein- 
gold room of the Rheinterrasse, one 
of the specially-constructed build- 
ings along the Rhine, where they 
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were entertained at a luncheon, at 
which Dr. Schacht was _ present. 
The afternoon was left free for 
visiting the exhibition or  sight- 
seeing. 

During the same afternoon the 
International Committee for Cast- 
Iron Testing Methods held its meet- 
ing, with J. Leonard presiding. 
Members of the committee who are 
also members of the International 
Association for Testing Macerials 
were present, and a program of 
work was discussed with a view to 
preventing the overlapping of the 
two organizations, and unnecessary 
duplication of work. 

Later in the afternoon the Inter- 
national Committee of Foundry 
Technical Associations held its an- 
nual meeting, with J. Leonard, 
president, in the chair. The Ameri- 
can Foundrymen’s association was 
represented by Thos. W. Pangborn 
and V. Delport. The _ calendar 
for forthcoming congresses was 
adopted as follows: 

1937 Paris, France Congress C 

1938 Warsaw, Poland Congress C 

1939 London, England Coneress A 

1940 Milan and Rome, Italy Con- 

gress C 

At the end of the meeting, V. 
Delport was elected president of the 
International Committee for the 
year 1937, and Germany was des- 
ignated as the country to appoint 
the vice-president for the same year. 
Following the meeting, the dele- 
gates were entertained at a dinner 
given by the officers of the German 
foundry associations. 

The technical sessions were held 
in the mornings of Sept. 18, 19 and 
20. Papers were divided into two 
groups and were presented in two 
different rooms. In both cases the 
attendance throughout the meeting 
was uncommonly good. Official ex- 
change papers were presented by 
the technical associations of Aus- 
tria, Belgium, France, Great Britain, 
Italy, Poland, Czecho-Slovakia and 
the United States of America. A 
review of the principal napers pre- 
cented follows this report. 

In the afternoons, opportunity 
was given to visit a large variety 
of foundries, including the foundries 
of the Yale & Towne Mfg. Co. at 
Velbert and of the International 
Harvester Co. at Neuss. A _ pipe 
foundry was inspected at the works 
of Deutsche Eisenwerke at Gelsen- 
kirchen. Steel, malleable and non- 
ferrous foundries were also included 
in the program. At the works of the 
Gutehoffnungshutte at Oberhoucen, 
an opportunity was afforded visitors 
to descend into a coal mine to a 
depth of nearly 400 feet. 


Special mention shou'd be made 
of the visit to the Kaiser Wilhelm 
institute at Dusceldorf. This is a 
complete research organization for 
iron and steel, set un and mein- 
tained by the Verein Deutscher 
Eisenhuettenleute, or association of 


iron and steelworks. It comprises 
a large, modern building, in its own 
grounds, in which can be seen all 
the most up-to-date plant equip- 
ment for testing, analyzing and 
generally investigating the _ be- 
havior of steel and iron, cast, rolled 
or stamped, or in the raw state. 
It is certainly one of the most, if 
not the most, complete research 
laboratories of its kind anywhere. 

More works visits were organized 
during the  post-convention tour, 
which took members from Dus3sel- 
derf to Berlin and back, through 
various industrial dictricts of tie 
country. At the same time an op- 
portunity was given of seeing aif- 
ferent aspects of the German 
countryside and of visiting a few 
of the old cities, such as Dresden, 
Nurnberg, Munich, Stuttgart, and 
Heidelberg. 


Addresses Feature Last Session 


The formal closing session of the 
congress took place in Berlin on 
Sept. 25. Director Bannenberg gave 
an address of farewell to the mem- 
bers, to which president Leonard 
replied on behalf of the various 
foundry associations. Prof. Dr. Ing. 
Arnhold then gave an address en- 
titled “Men and Machinery in Ger- 
man Foundries,” in which he ex- 
plained the ideals and methods of 
working and operation of German 
foundries as they have been de- 
veloped in the past three years. He 
laid particular stress on the rela- 
tions between employers and work- 
ers and on the social aspect of the 
problem. After the delegate from 
each country had been given the op- 
portunity of saying a few words, 
the evening concluded with a ban- 
quet and a dance, during which new 
friendships were cemented. On the 
previous day the delegates had been 
received at the Berlin town hall by 
Herr Hitler’s delezate and mayor 
of the city. The following morning, 
the heads of each delegation accom- 
panied president Leonard, who laid 
a wreath on the tomb of the Un- 
known Soldier. 

The exhibition which was held 
at Dusseldorf in coniunction with 
the sixth international foundry con- 
gress was recognized on all sides 
as being one of the finest and most 
comprehensive foundry exhibitions 
held to date. The covered space oc- 
cupied was about 18,509 square 
yards, of which nearly 3500 square 
yards were taken up by educational 
and technical exhibits. There were 
170 exhibitors. 

Considerable importance was 
given to the educational and tech- 
nical exhibits, the arrangement of 
which was methodically planned 
under the supervision of Dr. Ing. 
Geilenkirchen, director of the Cer- 
man foundry association, and Dr. 
Ing. Otto Ebling. This technical ex- 
hibit was divided into four main 

(Continued on page 82) 


THE FouNpRY-—-November, 1936 











- Tel er oo 





















Upper Picture 


Two Modern Cranes 26 ft. span, two tons capacity, with air 
hoists for making bath tub molds at the Rundle Manufacturing 
Co., Milwaul ee. One man transports and closes a mold without 


assistance, even without chain propulsion 


Inset Picture 

4 27 ft. two ton Modern crane used for charging malleable iron 
fi rnace at the Milwaukee Malleatle & Grev lron Works 
Milwaukee Hard tabor eliminated handlina great 
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METAL POURING DEVICES 
CRANES MONORAIL SYSTEMS 





. . « No lost motion 


nor a moment wasted 


Medern Pouring Equipment Crane and Monorail 
Systems, keep every operation right up close to the 
job. Overhead is reduced. The workman's labor 
lessened. Producticn ccst is decreased. Profit per 
jcb increased greatly. There is no lost motion nor 
even a moment wasted with Modern Equipment 
installed; because of Mcdern design and patented 
features of detail operaticn, and because Mcdern 
apparatus and installation are furnished to fit each 
requirement specifically. 


One important way to meet and beat present new 
business competition is to install Modern Equip 
ment: for the greater economy and higher efficiency; 
and the increased output possible without increased 
plant expansion and cost. Besides, Modern I Beam 
systems are standard and can be added to economic- 
ally. 


Write now for details regarding the superiorities of 
Modern Pouring and Ladle Equipment, Crane and 
Monorail Systems; with Modern service of plant 
layout, hookup, design and installation. Complete 
information and attention given on request 


MODERN EQUIPMENT COMPANY 


DEPT. 125 
PORT WASHINGTON, wis 
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parts, each of which was divided 
into sections. Each of these sections 
was arranged and supervised by a 
specialist in the particular branch 
dealt with. 


The first part covered general or- 
ganization, education and training: 
it included the following sections:— 
(1) Organization of a foundry and 
preparation or planning of the 
work; (2) heating and lighting; 
(3) production of energy; (4) ar- 
rangement of the plant and equip. 
ment and handling of materials; 
(5) planning and construction of a 
foundry; (6) foundry literature; (7) 
safety and “beautifying” of work; 
(8) training of apprentices and en- 
gineers. In each section the exhibits 
consisted of charts, drawings, 
models and literature, giving a 
complete idea of the material or- 
ganization of a foundry and of the 
training and management of the 
men. 

The second part, dealing with the 
various products of a foundry, com- 
prised the following sections:— (9) 
Nonferrous castings; (10) malleable 
castings; (11) steel castings; (12) 
centrifugal castings; (13) gray iron 
castings; (14) chilled castings and 
rolls; (15) die castings. In each 
case, numerous examples of typical 
castings were shown; many cast- 
ings were cut to show the fracture; 
examples could be seen of all the 
various alloys, ferrous and non- 
ferrous, such as are used commer- 
cially today. 


Metal Testing, Control Covered 


The third part was devoted to 
control and testing of metals, cast- 
ings and materials. The various sec- 
tions were:— (16) Mechanical tests; 
(17) X-ray examination; (18) chemi- 
cal and metallographic examination. 
The various apparatus used in the 
testing laboratory was displayed, to- 
gether with test-pieces, rejected 
castings showing defects, charts, etc. 
The X-ray exhibit was of special 
interest, this method of testing hav- 
ing reached a certain development 
in Germany. 


The fourth part was concerned 
with processes of manufacture and 
plant, and included:— (19) Pattern- 
making; (20) design of castings; 
(21) mold and core making; (22) 
molding materials including mold. 
ing sand, core sand, core oils, 
blackings, etc.; (23) drying of molds 
and cores; (24) molding machines; 
(25) pig iron, scrap and other raw 
materials; (26) melting plant; (27) 
technique of iron casting; (28) a 
section on gas producers; (29) after- 
treatment of cast iron; (30) surface 
treatment of castings; (31) enamel- 
ing; (32) welding. Each section 
contained actual equipment, or 
models, or full-scale wall drawings 
and charts, showing the complete 
process of making castings from the 
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raw material to the finished prod 
uct. 

All these exhibits were furnished 
by the various technical institutions, 
by the works’ research departments, 
organization bureaus, and by actual 
castings supplied by the works. 
After a visit to the technical exhib- 
its, one could not but be impressed 
with the huge development of the 
foundry industry in modern times, 
and the intricacy of the work in- 
volved in making castings. That 
such an exhibit is possible is in 
itself a tribute to the industry, and 
an outward sign of the prestige that 
it has gained in recent years. 

The foundry exhibition proper 
was of considerable interest. It com- 
prised foundry plant and equipment 
of every description, and exhibits of 
actual castings. Near the entrance, 
one hall was completely occupied by 
the impressive display of Badische 
Maschinenfabrik und Eisengiesserei, 
of Durlach, the main feature of 
which was a large dual jolt ram- 
ming molding machine, specially 
constructed for preparing the drag 
and cope of bath tub molds. Mold- 
ing machines, sand-preparing plant, 
various types of melting plant, 
cleaning plant, conveyors and hoists, 
laboratory equipment, including a 
spectacular display of optical in- 
struments, foundry requisites, raw 
materials—all the requirements of 
a foundry were shown in one form 
or another, and in many cases in 
full-size plant in actual operation. 

Among these many exhibits could 
be seen Nicholls molding machines 
on the stand of Aktiengesellschaft 
der Eisen- und Stahlwerke vorm. 
Georg. Fisher, of Singen; Pangborn 
dust arresters and blast cleaning 
equipment on the stand of Breiten- 
feld und Scholz, Eisengiesserei und 
Maschinenfabrik, of Bunzlau; a 
wheelabrator on the stand of Ber- 
ger & Co., Maschinenfabrik und Eis- 
engiesserei, of Bergisch Gladbach. 


A considerable part of the exhibi- 
tion was devoted to a display of 
castings, small and large, and, in 
fact, a feature of the show was the 
extra large and heavy castings, 
such as ingot molds, heavy machine 
tool frames and bedplates, rolls, etc., 
shown by such firms as Deutsche 
Eisenwerke, A. G., Rheinmetall-Bor- 
sig, A. G., Bochumer Verein Guss- 
stahlfabrikation, A. G., Demag Ak- 
tiengesellschaft, Ruhrstahl, A. G., 
etc. An exhibit of meehanite cast- 
ings was also displayed on the stand 
of Gebr. Eickhoff Maschinenfabrik 
und Ejisengiesserei, of Bochum. 

One room was devoted to a ret- 
rospective exhibit of ornamental 
castings and back-plates for fire- 
places dating back to the fifteenth 
century. 

The following papers are briefly 
summarized, in the order in which 
they were presented at the meet- 
ings. A number of papers, of which 





the text is not yet available, will be 
reviewed in a later issue. 

“Metallurgical Principles of the 
Manufacture of Foundry Pig Iron 
by a New Melting Process,” by Prof. 
Dr. Ing. Von Max Paschke and Eu- 
gen Peetz, of Clausthal. The fol- 
lowing procedure has been adopted 
for the utilization of poor, siliceous 
ores. The ores are treated in the 
blast furnace with limestone added 
in such amounts that, besides a 
fluid acid slag, a pig iron high in 
sulphur is produced, which will be 
desulphurized after tapping by a 
basic slag or other adequate means. 
By reducing the amount of lime 
stone added, both the volume of the 
resulting slag and the coke con- 
sumption are considerably reduced 
By means of this process, foundry 
pig iron and other grades can be 
produced. 


Add Soda Ash im Ladle 


It is recommended to desulphur 
ize immediately after tapping by 
the use of soda ash, which is add- 
ed in the cupola ladle before pour 
ing the iron. In the case of very 
high sulphur contents, desulphuriz 
ing is carried out in two stages, us 
ing the slag from the finishing de 
sulphurization for the preliminary 
treatment. Densely-burnt fireclay 
bricks with medium alumina con 
tent are specially suited for lining 


the ladle. Synthetically-produced 
high-sulphur foundry pig _ iron 
shows, after desulphurization, a 


pearlitic structure with finely-dis 
tributed graphite. 

“Cast Iron and Its Present Posi 
tion as a Material of Construction,” 
by Prof. Dr. A. Thum, of Darm 
stadt. Materials with ever increas 
ing strength value are necessary 
nowadays to keep in step with the 
progress made in modern machine 
construction. Strength, however, 
is not the only important factor 
The tensile strength of a structural 
part is not only dependent on the 
material itself, but also on the de 
sign. From this point of view, test 
ing methods also have been sub 
ject to modifications. High ten 
sile and elongation values give an 
indication of the soundness of the 
material only. For the determina. 
tion of “design _ strength,” or 
strength in relation to a particular 
design, the sensitivity to notch ef 
fect is of paramount importance 
Another requirement in modern 
construction is that a material must 
be easily deformed into every de 
sired shape, with a view to obviat 
ing local discontinuities in the flow 
of forces, which would cause inter 
nal stresses. It is pointed out, in 
particular, that in the case of fa 
tigue failures, fracture occurs with 
out any previous deformation. 

Cast iron, with its low elongation 
values, has much to recommend it 


(Continued on page 85) 
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Cast iron can be considered as an 
inherently notched material, and is 
much less sensitive to exterior 
notches than steel. This is of great 
advantage for structural parts un- 
der repeated stresses. Further- 
more, cast iron is easily deform- 
able when cast; it has a high ten- 
sile strength and only a slight ten- 
dency to piping and shrinkage. As 
advances are being made in design, 
high-quality cast iron can be used 
to a fuller extent by taking advan- 
tage of its outstanding character- 
istics. 

“What May Foundry Practice Ex- 
pect from Molding Machines?” by 
Prof. U. Lohse, of Jena. The mold- 
ing machine is a machine tool, 
where the pattern-plate represents 
the tool and the molding sand may 
be considered the material to be 
worked. To obtain faultless molds, 
a well-prepared molding sand is 
necessary. The ideal sand compo- 
sition is discussed and ways are 
shown to approach it. In practice, 
with trained men and in continuous 
operation, it is required to produce 
a certain number of faultless molds 
per unit of time. The theoretical 
fundamentals of molding machines 
and their application for different 
kinds of castings are discussed, spe- 
cial consideration being given to 
possible sources of defects. 


Statistical Control Discussed 


The conventional means of me- 
chanical sand compression are crit- 
ically reviewed, such as ramming, 
jarring or slinging. Selecting one 
or the other method depends upon 
the dimensions and the shape of the 
pattern. The surrounding of the 
machines is of considerable impor- 
tance, as well as their operation 
by trained men, if long service and 
accurate performance are to be en- 
sured. 

“Modern Statistical Foundry Man- 
agement,” by Dr. Herbert Antoine, 
of Berlin. Statistics have found a 
new field of application in modern 
methods of industrial control; they 
are particularly useful in view of 
the possibilities of obtaining quick 
records. In order to keep the sta- 
tistical work within reasonable lim- 
its, it is first of all necessary to es- 
tablish a clearly-outlined working 
scheme. 

An approved plan for a foundry, 
with a list of the most important 
groups of data to be compiled, is 
explained. The starting point is 
the statistical control of the staff, 
showing the number present each 
day; a classification of the work- 
men is also given. A statistical con- 
trol of wages rates-is essential, and 
completed by a set of curves or 
charts. 

A statistical control of the flow 
of raw materials is necessary, show- 
ing purchases, prices, withdrawals 
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from stock, ete. The daily produc 
tion should be ascertained by means 
of a foundry report. Comparisons 
of actual performance with estimat- 
ed, average, or should-be perfor- 
mance is recommended. A _ check 
on rejected castings should enable 
the rejections to be traced to indi- 
vidual workshops or departments. 
Rejections should be analyzed and 
causes registered and frequency 
curves established. Rejections in 
relation to weight of castings is an 
interesting factor. 

Statistics further are applied to 
finished stock, turnover, orders on 
hand, etc. They are also applied to 
cost accounting and bookkeeping, 
and graphs are freely used. 

“Contribution to the Estimation 
of Binding Agents in Molding 
Sands,” by Dr. Ing. Schneider, of 
Clausthal. Classifying foundry 
molding materials according to 
their clay content only, is not suf- 
ficiently precise. The colloidal pro- 
portion, and not the clay as a whole, 
is the deciding factor. In addition 
to the amount of bond, determin- 
able by the well-known flotation 
method, other variables, such as 
grain size, grain surface and the 
shape of the grains, are important. 

The bonding materials of three 
different grades of sand were iso- 
lated: They then were converted 
into synthetic sands by adding in 
all three cases the same grade of 
quartzite. The’ resulting sands 
were compressed at varying degrees 
of moisture and tested for compres- 
sion strength. Simultaneously, the 
three original grades of sand and a 
further synthetic sand (as a com- 
parison sample), which received the 
same amount of bonding material 
as the respective original sands, 
were tested, too. 

It was found that of the three 
types of bonding materials, that 
with the highest colloidal content 
was the most inferior in quality, 
whereas that with the lowest col- 
loidal content showed the best qual- 
ities. 

“The Physical Properties of High- 
Chromium Cast Alloy Steel,” by Dr. 
Ing. Roesch, of Remscheid. The 
most commonly used chromium cast 
alloys have the following composi- 
tion: Cr, 25-32 per cent; C, 0.30- 
1.50 per cent; Cr, 14-16 per cent; C, 
0.10-0.30 per cent. The structure 
of the alloy with 25-32 per cent 
chromium consists of chromium fer- 
rite and chromium carbide. It has 
been stated that this alloy does not 
undergo a_ structural transforma- 
tion by annealing, and the proper- 
ties cannot be improved in this way. 
The 14-16 per cent alloy responds 
to heat-treatment. 

A most important feature of 
chromium cast steel is its resistance 
to acids. The chromium and the 
carbon content account for this re- 
sistance. There are three groups 


of chromium alloys: The first com- 
prises the ferrite-carbide-chromium 
alloys which are of the completely 
Stainless type without heat-treat- 
ment; the second group comprises 
alloys which are rendered resistant 
to corrosion by heat-treatment or 
by polishing the surface; the third 
includes chromium alloys that cor- 
rode heavily, but have good re 
sistance to wear. Chromium alloys 
are also resistant to scaling. 
Creep tests have shown that the 
alloys are rather brittle at low tem- 
perature, but ductile at above 500 
degrees Cent. The addition of nick- 
el increases the creep strength. The 
bearing properties of chromium al- 
loys are not good. As regards cast- 
ability, the 30 per cent alloy, par- 
ticularly with about 1 per cent car- 
bon, behaves like malleable cast 
iron. The 15 per cent alloy be 
haves more like cast steel. For the 
melting of high-chromium alloys, 
the acid furnace especially the high 
frequency furnace, is preferred. 
“Development and Present Posi 
tion of Nonferrous Metal Alloys in 
Germany Since 1933,” by Dr. Ing 
W. Claus, of Berlin. Various gov 
ernment schemes and the resump 
tion of armament work in Germany 
have stimulated a considerable de- 
mand for certain raw materials. 
Two particular requirements were 
involved: (a) Those based on tech- 
nical and constructional considera- 
tions; (b) those based on considera- 
tions of economy and efficiency. The 
trend of development was toward 
the use of “replacement” materials. 
Advance on such lines was made in 
the use of light alloys, such as alum. 
inum and magnesium alloys, and 
also of alloys of copper, nickel, tin, 
lead, zinc. The lines of further ad- 
vance in the economical and effi- 
cient use of such alloys are given. 


Reviews Light Alloys 


“Recent Developments in_ the 
Manufacture of Light Alloy Cast- 
ings,” by Dr. Linicus, of Dusseldorf. 
The production schedules of the lead- 
ing light alloy foundries of Ger- 
many comprise nearly 50 different 
types of alloys. The selection of 
the most favorable material for a 
given use is not always easy. 
Since the development of casting 
materials has come almost to a 
standstill as far as analysis is con- 
cerned, a standardization of the new 
alloys has been carried out recently. 
A review of these alloys and their 
uses is given. 

As regards the melting practice of 
aluminum alloys, attention is di- 
rected to the improved practice in 
using returned scrap properly con- 
trolled. Progress in the design of spe- 
cial melting furnaces has been 
made. Progress in molding and 
pouring methods has enabled larg- 
er units to be cast in light alloys. 
The after-treatment of such alloys 
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has also been greatly developed. 
Surface treatment for resistance 
and appearance is now being devel- 
oped. 

“The Kinetics of the Oxidizing 
Action in Molten Zinc, Lead, Silver 
and Copper,” by Prof. Dr. Ing. 
Krupkowski and Ing. S. Balicki. 
This was the exchange paper of the 
Polish foundry association. It deals 
with the investigation into the 
kinetics of oxidation of liquid met- 
als in the air at constant tempera- 
ture, the selection of crucibles and 
experimental difficulties, and the 
use of an hydrogen atmosphere dur- 
ing the melting period. 

It was found that the process of 
oxidation is influenced by: (1) The 
resistance at the contact area of the 
liquid and gaseous phases; (2) the 
diffusion resistance of the nitrogen 
layer on the metal surface. The 
substantial difference between the 
oxidation rate of copper in pure 
oxygen and air respectively was 
shown. Mention was made of the 
phenomenon of vaporization of met- 
als, and of the limitations of the 
method described due to this fac- 
tor. 

“Properties, Use and Manufacture 
of Lead-Bronze,” by Ing. Hohne, of 
Leipzig. Reference is made to the 
difficulty caused by the tendency 
to segregation of the lead-copper 
base alloys. This may be overcome, 
either by a special melting method 
consisting of first heating the copper- 
lead alloy at as high a temperature 
as possible and holding it before 
pouring, or by adding an alloying 
element—or by a combination of the 
two methods. 


Describes Lead and Tin Effects 


Lead bronzes are better cast in 
green sand molds with as many 
chills as possible. The fields of ap- 
plication of these bronzes are: Bear- 
ing materials, pressure-resisting ma- 
terials, materials which must resist 
to the attack of sulphuric acid or 
water containing sulphurous acid. 
The effects of varying proportions 
of lead and tin on the properties 
of the alloy are described. 

“The Use of Scrap in Aluminum 
Foundry Practice,” by Dr. Irmann, 
of Neuhausen, Switzerland. When 
scrap is utilized in aluminum foun- 
dry practice, the final characteris- 
tics of the alloy obtained must be 
established. Chemical analysis can- 
not always be effected in the foun- 
dry, and the pouring test is not 
always sufficient. Other character- 
istics, such as castability, shrink- 
age, ete., are not always practica- 
ble. Mechanical characteristics also 
have some importance. 

An attempt has been made to 
draw up tables of combinations of 
alloy scrap showing those which 
are mechanically utilizable and 
those which are not. Three main 
classes are given: (1) Alloy scrap 
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that can be mixed in all proportions; 
(2) scrap that can be mixed only 
in certain proportions; (3) scrap 
that cannot be mixed at all. Ex- 
amples of the effect of mixing cer- 
tain scrap compositions are given, 
and it is shown that even when the 
compositions are known, special 
technical Knowledge is required in 
order to decide whether they can 
properly be mixed. A simple means 
of effecting a bending test show- 
ing the elastic and plastic proper- 
ties of a cast alloy is given. That 
test can be used instead of the 
regular tensile test, and enables a 
classification to be made of alloys 
cast from scrap as compared with 
alloys of known standard. 

“Character of the Surface and the 
Surface Qualities of Cast Iron,” by 
Professor Diepschlag, of Breslau. 
The surface characteristics of a 
gray iron casting are of great im- 
portance. A rough surface calls 
for increased cleaning costs. A 
good skin is a protection against 
chemical reactions; it has a rela- 
tion to certain strength properties 
of the casting; it is of great impor- 
tance when enamelling or some 
other form of coating is to be ef- 
fected. 

The author discusses the results 
of surface examination from two 
aspects: the exterior metallic layer, 
and the nature of the skin of the 
easting. The exterior metallic lay- 
ers are generally of a lower con- 
tent in silicon and carbon, but the 
sulphur content is generally higher 
than in the body of the casting. 
As a result, the hardness and brit- 
tleness of the outer layers is some- 
what higher than the inside. The 
influence of molding sand on the 
skin of the casting is referred to, 
and preeautions to avoid the sand 
burning into the surface of the cast- 
ing are mentioned. 

“The Mechanical Properties of 
Cast Iron in Relation to Wall Thick- 
ness and Its Position in the Iron- 
Carbon Diagram,” by Prof. Dr. 
Ing. Von H. Uhlitzsch and K. Ap- 
pel, of Friberg. As a result of the 
investigations of Heller and Jung- 
bluth, a diagram has been devel- 
oped from which direct readings 
of the values of relationship be- 
tween wall thickness and ultimate 
strength can be taken. The pres- 
ent study has been made with the 
aim of determining law-obeying 
correlations between the wall thick- 
ness and other tensile properties. 

Following the work of other in- 
vestigators, tenary diagrams have 
been prepared in which the wall 
thickness has been plotted as a 
third variable. These diagrams, 
however, are valid only for the ex- 
perimental conditions chosen by the 
investigator, but the trend of the 
curves remains the same for all 
conditions, so that the data, modi- 
fied according to the experiences of 





the foundries, may be entered into 


the curves. Further work is being 
effected with a view to arriving at 
a more practical use of this method 
of investigation. 

“The Influence of Tensile and 
Compression Stresses on Graphite 
and Phosphide Eutectic,” by Dr. 
Ing. Bischof and Prof. Dr. Ing. Max 
Paschke, of Clausthal. For produc- 
ing tension and compression stress- 
es in test bars, a simple device has 
been used—the strain grid—by 
means of which two bars of 20 
millimeters diameter and 150 milli- 
meters long are pressed and pulled 
alternately into a molding flask. A 
third bar, cast simultaneously, is 
kept free from internal stresses. 

Preliminary tests indicated that 
the amount of graphite formed will 
not be changed by tension or com- 
pression stresses, and that with a 
phosphorus content of about 0.3 per 
cent, the graphite formed in the 
compression bar is finer, whereas 
it is coarser in the tension bar. 
With a higher phosphorus content 
of about 1 per cent, the reverse is 
true. Heats with phosphorus con- 
tents of 0.26 per cent to 1.73 per 
cent confirmed the results of the 
preliminary experiments. The con- 
dition of the graphite in the bar 
kept free from stresses is interme- 
diate between that of the tension 
and compression bar. With me- 
dium phosphorus content of 0.57 per 
cent, the condition of the graphite is 
almost the same in the three bars. 


Consider Cast Iron Development 


Generally speaking, with the pre- 
vailing cooling rates, the phosphide 
eutectic and the matrix respective- 
ly are finest in the compression bars 
and coarsest in the tension bars. 

“Recent Developments in_ the 
Manufacture of Heat-Resisting Cast 
Iron in France,” by A. Le Thomas, 
Saulnes, France. This was the 
French exchange paper. In heat- 
ing cast iron to temperatures be- 
tween 600 and 1000 degrees Cent., 
the castings undergo’ changes, 
which act partly in the same and 
partly in opposite directions. These 
phenomena, such as cracks, growth, 
etc., and their causes, are discussed, 
and a mechanical device is de- 
scribed which enables these phe 
nomena the better to be under- 
stood. The Chevenard dilatometer 
also has been used to interpret the 
graphitization and its effects. 

For minimizing corrosion and all 
other causes of growth, relatively 
high amounts of silicon, aluminum 
or chromium are added to the cast 
iron, these elements forming either 
an adherent surface layer or pro- 
ducing a dense and largely unat- 
tacked structure. In addition, cast 
iron may be given a high reststance 
to corrosion at elevated tempera- 
tures by hardening it, thus produc- 

(Concluded on page 88) 
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New Continuous Monorail Barrel and Crankcase Core Oven 
The Packard Motor Car Company 


(One of Seven New Units by Carl-Mayer) 


INTERESTING FACTS 
About The Packard In- 
stallation: 

1. Efficiency 30°, greater 
than desired guaran- 
tee. 

2. Core baking time re- 
duced proportionately. 

These results attributed 


to **Mayer’’ patented 
Oven Wall and Air Heater 
design. 
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COMPARATIVE DATA: 


Referring to The Electric 

Autolite installation: 

1. Former baking time in 
brick 1! 2 
hours. Baking time in 
Carl-Mayer ovens 2! 
hours for largest cores 


core ovens 


and I'o hours for 
smaller cores. 

2. Savings per day for 
each battery of two 


ovens $21.00. 
Result! Th re e repeat 
orders this year. 


Cleveland, O. 
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(Conc!uded from page 86) 
ing a considerable amount of ce- 
mentite; or an austenitic cast iron 
is resorted to, which contains as 
alloying elements nickel, manga- 
nese and copper, besides chromium. 

“Studies of Casting Stresses in 
Chilled Iron Rolls,” by J. Efler, 
chief metallurgist, Farrel-Birming 
ham Co., Inec., Ansonia, Conn. This 
was the official exchange paper pre 
sented by the American Foundry 
men’s association. When — using 
chilled iron castings, three majo! 
stresses determine the limits of its 
usefulness: (1) Stresses set up by 
the applied load; (2) stresses set 
up by temperature variance within 
various sections of the roll; (3) 
stresses formed in the casting proc 
ess. Sach’s method and modified 
formula are means to study stress- 
es of chilled iron rolls without any 
great difficulty if such stresses do 
not exceed ': of the ultimate. 

If the relative modulus of elas 
ticity does not exceed one-fourth of 
the ultimate, it will increase from 
the center of the roll to nearly dou- 
ble on the chilled zone. Tension and 
compression have the same relative 
modulus within those limits. If 
the relative modulus of elasticity 
does not exceed one-fourth of the 
ultimate strength, the Poisson ra 
tio—one-third -can be calculated. 


Chill Increases Stress 


The stresses are compressive in 
the surface and tensional within 
the roll when the rolls are stripped 
at a very low temperature. The 
rate of solidification of the metal in 
the necks indicates an effect on the 
magnitude of the stress within the 
roll. Deeper chill will increase the 
tangential stress on the outer zone 
and the radial stress in the center 

Sixteen other papers were pre 
sented at the meetings, but the 
printed text was not available at 
the time of writing: They in 
cluded the following official ex 
change papers: 

From the Institute of British 
Foundrymen: “The Structure of 
Cast Iron,” by J. G. Pearce, direc 
tor of the British Cast Iron Re 
search association; from the Italian 
foundrymen: ‘“Corrosion-Resisting 
High-Silicon Alloys,” by Dr. Raoul 


Dupuis, of Fonderia Milanese di 
Acciaio Vanzetti; from the Czech 
foundry association “Influence of 


the Degree of Pressure of Molding 
Materials on Their Properties,” by 
Prof. Dr. Fr. Pisek and Ing. Homann, 
Technical High School, Brno; from 
the Belgian foundry association: 
“Contribution to the Standardiza- 
tion of Testing Molding Sands,” by 
Fr. Broussard, of Liege. 


Cyril A. Fox, Oliver building, 
Pittsburgh, manufacturer of grind 
ers, has changed the firm name to 
Fox Grinders Inc. 
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Discuss Furnaces At 


Birmingham 


The Birmingham Chapter of the 
American Foundrymen’s association 
met at the Thomas Jefferson hotel, 
Birmingham, Ala., Oct. 16 for a din 
ner and evening’s program. D. J. 
Reese, manager, foundry equipment 
division, Whiting Corp., Harvey, IIL., 
presented an interesting and instruc- 
tive talk on “Foundry Melting Fur 
naces.” J. T. MacKenzie, American 
Cast Iron Pipe Co., Birmingham, 
presided. 

In discussing cupola construction, 
Mr. Reese pointed out the fact that 
cupola operators have made numer- 
ous changes in the tuyeres in an ef- 
fort to get better melting conditions 
and higher efficiency. He stated that 
thoroughly trained _ supervision 
would accomplish much more than 
any such change. Considerable 
study is required, the speaker stated, 
to adapt a means for removing slag 
with a skimmer as the metal leaves 
the tap hole to individual conditions 
and practices. 

Mr. Reese contended that among 
the more important things to watch 
in cupola operation were proper siz- 
ing of the coke and metal charges 
according to cupola size, the smaller 
cupola requiring, he stated, smaller 
size raw material than the larger 
one. He spoke of balancing the bed 
height and blast pressure to secure 
a hot melt without undue oxidation 
of the metal. 

Among other subjects, Mr. Reese 
discussed the air furnace, linings, 
charging methods, melting rates, 
fuels, the Brackelsberg furnace, and 
efficiency of various units in melt- 
ing iron. 


Book Review 


Handbook of Engineering Funda 
mentals, O. W. Eshbach, Editor-in- 
Chief, and 40 contributors, flexible 
binding, 1081 pages, 6 x 9, illustrat- 
ed, published by John Wiley & Sons, 
Inc., New York, and supplied by 
THE Founpry, Cleveland, for $5.00 
plus 15 cents postage and in Europe 
by the Penton Publishing Co. Ltd., 
London. 

This is the first volume in the pro 
posed new Wiley Engineering Hand- 
book Series which represents a revi- 
sion of the basic conception of 
American handbooks. Since mathe- 
matics, physics and chemistry form 
the basis of all engineering, these 
are the fields dealt with in the new 
volume. 

The first section presents a selec- 
tion of mathematical and physical 
tables, including new and revised 
tables of the American handbook 
series. In addition to well arranged 
tables on engineering constants, 
properties of numbers, logarithms, 
trigonometric and hyperbolic func- 





tions, there is included a series of 
tables of conversion factors for 
weights and measures arranged in 
order of dimensional sequence, 
tables of integrals, standard struc 
tural shapes, and physical proper 
ties of metallic and non-metallic 
materials. 

Other sections offer such features 
as: the presentation of dimension 
systems, systems of units, stand 
ards, and introduction to the theory 
of dimensional analysis; the syste 
matically arranged and clearly il 
lustrated fundamentals of theoret 
ical mechanics and mechanics of 
materials with applications’ to 
beams, columns, shafts, and rein- 
forced concrete; the modern theory 
of fluid mechanics as applied to the 
fields of hydraulics and aerody 
namics; engineering thermodynam- 
ics, embodying the latest physical 
concepts of the fundamentals of 
heat engineering; the theory of the 
electric, magnetic and dielectric cir 
cuits and their application to gen- 
eralized networks and_ transient 
theory; the fundamental principles 
of general chemistry, chemical 
tables and industrial chemistry; the 
principles of light, acoustics and 
meteorological phenomena; an ex 
tensive handbook treatment of the 
properties of metallic and _ non- 
metallic materials with reference to 
features of manufacture and use; 
and a discussion of the elementary 
legal aspects of contractual rela 
tions with which all engineers 
should be familiar. 

Section 11 devoted to metallic ma 
terials gives the general properties 
of metals and alloys under author 
ship of Bradley Stoughton, Frank N. 
Speller, William Corse, J. D. Ed 
wards, Zay Jeffries and other out 
standing authorities. Those proper 
ties designated for various cast fer 
rous and nonferrous metals which 
have been given in low range in 
older handbooks have been brought 
up to date to include the properties 
of modern castings as engineering 
materials. 


Publish Standards 


The National Electrical Manufac 
turers association, New York, re 
cently has published the NEMA 
Electric Arc-Welding Machine Stand 
ards. It is a reference work of prac 
tical information concerning the 
manufacture, test and performance 
of direct and alternating current, arc 
welding machines. 

The welding standa..s publication 
also will aid to clear up many trou- 
blesome problems for the buyer of 
arc-welding equipment, and defines 
numerous terms which have hither 
to been subject to various interpre- 
tations. Copies of the reference 
which is publication No. 36-37 may 
be obtained from the association for 
50 cents. 
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Making Bath Tubs 
On Machines 


Conditions differ to a considerable 
extent between a shop where only 
one or two men work on bath tubs, 
and a large specialty shop where 
the same castings are turned out 
on an intensive production basis. At 
present nearly all bath tub castings 
made in United States foundries are 
produced under elaborate mechan- 
ical equipment including sandslinger 
machines and jar ramming ma- 
chines. Under former conditions 
where the work largely was done 
by hand and paid on a piece rate 
basis, one molder and one helper 
made from four to six castings per 
day, depending on the size. 

In a typical modern plant a 1-ton 
air hoist suspended from a mono- 
rail over each floor is employed for 
handling flasks and patterns. Cast 
iron or steel flasks are employed. 
They are strong and rigid and do 
not warp, characteristics essential 
to the production of that class of 
castings. Flasks for the smaller 
sizes are made up of a one piece 
drag and a one piece cope. Flasks 
for the larger sizes are made up 
of three parts, a drag, a cheek and 
a cope. Each section is made up of 
four parts, two sides and two ends 
bolted at the corners. In the event 
of an accident a broken part may 
be replaced instead of scrapping the 
entire flask part. By inserting dis- 
tance pieces between the ends and 
sides the flasks may be extended to 
accommodate odd sizes. 

An arbor designed to support the 
comparatively large body of sand 
forming the interior of the tub is 
bolted to the drag in some instances, 
and in others forms an integral 
part of the flask. The flask joints 
are planed. The guide pins and holes 
are machined accurately and at fre- 
quent intervals are tested and ad- 
justed to compensate for wear. 

In making the mold the pattern 
is lowered into a suitable follow 
board which supports it while the 
drag is being rammed. The follow 
board is provided with guides cor- 
responding to those on the flask and 
thus the drag flask is located in 
its proper relative position so that 
an even thickness of sand is main- 
tained between the pattern and the 
walls of the flask. Formerly all 
flasks were provided with numer- 
gus vent holes, but with a fairly 
open grade of sand it was found 
that they were not necessary and 
therefore have been omitted from 
later flasks. The manner in which 
the sand is rammed, also the grade 
of sand employed constitute two of 
the most important factors in the 
production of bath tub castings. The 
vent wire is not used to any extent. 


New sand containing a little flour 
is riddled over the bottom face of 
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the pattern. It is claimed that this 
precaution prevents the sand from 
cutting under the iron which is 
poured in through four wedge 
shaped finger gates on the top. 
Thus the iron flows over the mound 
of sand until the mold is filled. The 
remainder of the pattern and the 
drag flask are filled with sand and 
tramped off in courses. The butt 
rammer is employed at two stages, 
once above the sand that will form 
the joint and again just before the 
surplus sand is scraped off to form 
a place for the bottom board. 


Just before the bottom board is 
bedded on the drag a channel is 
scraped in the sand and the vent 
wire is employed to form a row of 
vent holes around the inner wall of 
the pattern. After the drag and 
follow board have been rolled over 
and placed upon a relatively level 
bed the follow board is removed and 
set down in readiness for the next 
mold. After the sixth drag for each 
team of molder and helper is 
rammed and rolled over the follow 
board is put away for the day. 


The cheek flask is provided with 
a number of short chuck bars, 
spaced a considerable distance apart 
and with the end far enough away 
from the pattern to allow the 
molder to ram continuously around 
the pattern instead of having to 
lift his rammer in and out of a 
number of pockets. The chuck bars 
extend only about half way up the 
sides of the cheek and therefore do 
not interfere in any way with the 
ramming above that point. Where a 
cope is employed it merely takes the 
place of an upset or frame extension 
to the cheek. No parting is made be- 
tween the cheek and cope and both 
cheek and cope are lifted from the 
pattern as a unit. The cope is not 
barred. After it is rammed full of 
sand, a flat plate provided with 
openings for the gates, is bedded 
down and clamped to the top flange 
of the cope. Dovetails for the tub 
legs are formed by suitable tin de- 
vices set in place over straight lugs 
provided on the pattern for that 
purpose. 


Prepare Transverse 
Test Bars 


Procedure and results obtained in 
an investigation to provide an im- 
proved method for preparing cast 
iron transverse test bars, are de- 
scribed in Research Paper No. 
RP880 issued by the bureau of stand- 
ards, Washington. The _ investiga- 
tion was conducted by A. I. Krynits- 
ky and C. M. Saeger Jr. Copies 
may be obtained from the Superin- 
tendent of Documents, Washington, 
for 5 cents. 


Philadelphia Group 
Visits Plant 

Bethlehem Steel Co. played host 
to the members of the Metropolitan 
Philadelphia Chapter of the Amer- 
ican Foundrymen’s association on 
Oct. 9 at Bethlehem, Pa. Starting 
early in the afternoon, a tour was 
conducted by the company through 
its coke and by-product plant, sin- 
tering plant, ore storage, blast fur 
naces, foundry, machine shops and 
power plants. P. E. McKinney, met 
allurgical engineer at the Bethlehem 
company, was in charge of arrange 
ments which included a dinner at the 
Hotel Bethlehem and a talk on “Raw 
Materials for the Iron and Steel In 
dustry,” by W. S. Bourlier, chief en 
gineer of the Bethlehem mines de 
partment. 


Quad-City Chapter 
Meets In Iowa 


L. B. Knight Jr., vice president, 
National Engineering Co., Chicago, 
delivered the principal address of 
the evening at the regular meeting 
of the Quad-City Chapter of the 
American Foundrymen’s _§associa- 
tion, held Oct. 19 at the Blackhawk 
hotel, Davenport, Iowa. Speaking 
before approximately 80 men, Mr 
Knight devoted his remarks to a 
discussion of “Foundry Sands: Their 
Reclamation, Conditioning and Con 
trol.” 

Various types of sand used for 
different castings, with properties 
recommended to have given satis 
factory results, were considered by 
the speaker. He talked on the han 
dling of sand in both large and 
small production foundries, and told 
how sand may be reclaimed and 
used with good results, providing 
consideration is given to its proper 
conditioning and control. Mr. Knight 
also gave interesting data compiled 
from various tests made in several 
foundries throughout the country 


Gives Discussion on 
Superheating 


Engineering Experiment Station, 
Michigan State college, East Lan 
sing, Mich., has published a 36-page 
bulletin entitled, “Symposium on 
High Temperature Melting of Cast 
Iron,” which contains all the dis- 
cussion evoked at a sectional meet- 
ing of the American Foundrymen’s 
association held in East Lansing 
during the early part of the year. 
Material contained in the bulletin 
was compiled by F. G. Sefing and M. 
F. Surls. Copies may be obtained 
from the experiment station for 25 
cents. 
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Obituary 


H. KELLY, 62, superintendent of 

the Ironton, O. plant, Dayton 
Malleable Iron Co., died Oct. 19. 
Mr. Kelly was born in Batavia, N. 
Y. and entered the employ of the 
Johnston Harvester Co. at the age 
of 16. Starting in the core depart- 
ment, he was advanced to the foun 
dry where he learned the molding 
trade. In 1907 he was made super- 
intendent of the Johnston Harvest- 
er Malleable foundry and remained 
in that position until 1913 when he 
went to Danville, Ill. and helped es- 
tablish and operate as superintend- 
ent, the Danville Malleable Iron 
Co. Mr. Kelly joined the Dayton 
Malleable Iron Co., as superintend- 
ent of the Ironton plant in 1919, and 
retained that title until his death. 

. . + 

Frederick H. Leuders, sales rep 
resentative, Seybold division, Har- 
ris-Seybold-Potter Co., Dayton, O., 
died in Dayton Sept. 23. 

. . ° 

Theodore Kupfer Sr., 75, founder 
and president of the Kupfer Foun- 
dry & Iron Works Inc., Madison, 
Wis., died recently. Mr. Kupfer es 
tablished his firm in 1891. 


J . ° 

George M. Wall, 66, former vice 
president and general manager of 
the Sheldon Axle & Spring Co. and 
a director of the Vulcan Iron Works, 
both of Wilkes-Barre, Pa., died Oct. 
13 in Wilkes-Barre. 

° ° . 

Charles G. Jurack Sr., 78, foun 
der and president of the Charles 
Jurack Co., Milwaukee, pioneet 
manufacturer of wood and metal pat- 
terns for the foundry trade, died in 
Milwaukee Oct. 23. 

. « . 

James T. Skelly, 59, vice presi- 
dent and director, Hercules Pow- 
der Co., Wilmington, Del., died in 
Wilmington, Oct. 31. Mr. Skelly 
had served the explosives-consum- 
ing industries for 44 years. 

° ° ° 

Parker Sloane, 64, long interested 
in the manufacture of iron alloys, 
died in New York Oct. 3. Mr. Sloane 
built a large electrometallurgical 
plant at Niagara Falls, N. Y., which 
was later absorbed by the Vana- 
dium Corp. of America. 

+ ° . 

Seth A. Crone, 77, founder and 
president of tie Buffalo Brake 
Beam Co., New York, died in Mont- 
clair, N. J., Oct. 16. He was presi- 
dent of the Acme Steel & Malleable 
Iron Co., Buffalo, and a director of 
Dominion Foundries & Steel Ltd., 
Hamilton, Ont. 

7 . . 

James B. Patterson, 45, vice presi- 

dent of the Hopp-Patterson Co., Chi- 
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cago, died, Oct. 15 following an op- 


eration for appendicitis. A _ grad- 
uate of the Carnegie Institute of 
Technology, Mr. Patterson for many 
years was Chicago representative 
for the P. H. & F. M. Roots Co. 
Later he joined J. H. Hopp in or- 
ganizing the Hopp-Patterson Co. to 
sell machinery and materials as well 
as to serve as engineers and con- 
sultants to the metalworking indus- 
try. 
J * ° 

William Wahl, 74, for many years 
an employe of the National Malle- 
able & Steel Castings Co., Cleve- 
land, died Oct. 13 in Cleveland. The 
day before his death he had com- 
pleted 60 years service with the 
company. Mr. Wahl was born in 
Waldorf-Baden, Germany, and came 
to Cleveland when he was 9 years 
old. At 14 he entered the core mak- 
ing department of the company and 
eventually became foreman, a posi- 
tion which he held for many years. 
Recently he had been employed in 
the laboratory. 


Arrange Old Casting 
For Pattern 


By Frank G. White 

Occasionaly every foundry re- 
ceives an emergency order for one 
or a few castings. The order is ac- 
companied by a broken casting to be 
used as a pattern. This service has 
to be rendered to a customer even 
though it usually causes a loss to 
the foundry. 

The method of mounting the pat- 
tern, shown in the accompanying il- 
lustration, eliminates most of the 
work in the foundry, or the need of 
any molding skill on the part of the 
operator. 

An ordinary hand wheel will serve 
for an example. The patternmaker 
drives a wood plug into the center 
hole and trims it flush with both 
faces of the hub. A “:-inch piece of 
stock A, Fig. 1, 2*-inches larger 
than the diameter of the wheel is 
fastened with a screw in a center. 
A course of segments B of a thick- 
ness to coincide with the parting 
line is placed around the casting and 
fastened to the board A. One inch 
from the outside of the casting a 
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Fig 1 (Above)—Pattern attached to the 
follow board. Fog. 2 (Below)—Pattern 
mounted temporarily in cover corebox 





circle is struck from the center of 
the hub. The band saw table is set 
to give the proper draft and the seg 
ments B are sawed and then sand 
papered to line. A flat place is cut 
at one side to make a match. The 
blocks C then are cut and dropped 
between the arms of the wheel up to 
the parting line. The gate is built 
around the print into the casting op 
posite the flat on the print. The pat 
tern then is ready. Later in the 
foundry it is dusted with a parting 
powder to prevent the sand from 
sticking. 

After ihe pattern layout has been 
prepared, the casting is removed, re 
versed and fastened temporarily to 
the board D, Fig. 2, for a corebox. A 
course of segments E is built up to 
the parting line, and two more 
courses F and G are added to form 
the outside of the core print. One, 
or any required number of cores are 
made in this corebox. Then the cast 
ing is removed and replaced on the 
first board as shown in Fig. 1. This 
now is a flat back pattern that can 
be molded in any flask, either alone 
or with other patterns at no expense 
for molding. The entire preparatory 
labor should not exceed 1 hour for 
the patternmaker and ‘-hour for 
say—six cover cores. 


Trade Practices 
Are Studied 


A study of American trade prac 
tices, dealing with the timely acquire 
ment of trade mark and patent 
rights and vigorous repression of 
all forms of unfair competition, has 
been made available by the bureau 
of foreign and domestic commerce, 
Washington. Entitled “Industrial 
Property Protection Throughout the 
World,” the study has been prepared 
by James L. Brown, division of com 
mercial laws, and is designed to ac 
quaint the American manufacturer 
and trader with those industrial 
property matters which experience 
has proved to be necessary, in the 
protection of established and poten 
tial market for their goods. 


A compilation of scattered refer 
ences on the subject of hot galvaniz 
ing available in the technology de 
partment of the Carnegie Library 
of Pittsburgh, covering a_ period 
from 1910 to the present recently 
has been published by that institu 
tion. The bibliography, which is in 
mimeograph form, was prepared by 
Victor S. Polansky, and covers 110 
pages. The work is divided into 14 
sections relating to general and mis 
cellaneous; history and develop. 
ment; procedure; equipment and 
fuels; effects; tests; corrosion and 
corrosion resistance; products; 
welding; specifications etc. 


Galvanizing 
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Dust Analysis by 
Quick Observation 


eee 
i method of air-sampling 





not by the time-consuming 


The Leitz TYNDALLOMETER speeds 
up and simplifies determination of the 
| dust content of rooms. It is in effect a 

portable photometer by which measure- 
| ments are made of the so-called Tyndal 
| light. No air sampling, of course, is nec- 
| essary. Nor does the instrument require 
| a Skilled technician in order to obtain 
| accurate figures. 


E. LEITZ. Ime. 


Western Agents: 


Spindler and Sauppe, Ine., 












Every foundry 
faced with a dust- 
laden air problem 
should have in its 
one of these TYN- 
It would serve as a 


instrument room 
DALLOMETERS. 
measure of both assurance and protection. 


60 E. 10th St.. New York, N. Y¥. 


Washington Chicago Detroit 


Los Angeles — San Francisco 














NTENSIVE competition 
makes it imperative to 
produce castings at the 





lowest possible cost. If there 
is Dust in your Foundry you 
have an enemy that always 
adds to your production cost; 
it never contributes to lower 
cost. It takes its toll in four 
distinct ways: (1) impairs 
health of workers, (2) de- 
stroys equipment and in 





creases repairs, (3) reduces 
plant efficiency, (4) is the 
cause of expensive and annoy- 
ing law suits. 1937 will be a 
better year for those using DRACCO Dust Control to make their 
Foundries a healthier and safer place in which to work. Let 
DRACCO Engineers study your problem and recommend the 
proper solution. 


DRACCO CORPORATION 


Successors to The Dust Recovering & Conveying Co, 


4050 E. 116th St. Cleveland, Ohio 











THE NEW DRACCO 
MULTI-BAG FILTER 


WRITE 
FOR 
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Cuts Cleaning 


Costs! 


Kee. U 3. Pat. Off 


Every saving counts now when 


ditions. Why let the other fellow 
with lower cleaning costs have the 
advantage over you in figuring 
selling prices? 


cases will convince you that shot- 
blasting is the low-cost way to 
clean castings, whether grey iron, 
malleable or steel. 

Write us for samples and data 
that shows you why Globe Shot 
will save you money. 


SA<¢ 
SAIS The 





aseX GLOBE STEEL ABRASIVE CO. 
. so Ny Dept. F 


Reg. U. S. Pat. Of. Mansfield, Ohio 
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costs must be cut to meet con- 


One ton of Globe shot in most 











NEW EQUIPMENT .... 


prpantin 


Melting Furnace of 
Crucible Type 


Philadelphia Drying Machinery 
Co., Philadelphia, recently has in- 
troduced a new line of crucible melt- 
ing furnaces. The furnace casing is 
constructed of heavy rolled steel 
plate, reinforced and electrically 
welded. The lining and cover tile are 





j 
The tilling hand wheel turns in the same 
direction as the furnace 


made from a special mixture of sili 
con carbide. 

To facilitate draining the metal 
in case of crucible failure, an open- 
ing is provided in front of the cas- 
ing on a level with the bottom of the 
furnace. Heavy cast iron trunnions 
attached to the casing support the 
furnace so that it is balanced and 
tilting can be accomplished with 
little effort. The tilting handwheel 
turns in a direction parallel to the 
motion of the furnace and is geared 
to a worm gear which is self-locking 
so that the furnace can be left in 
any desired position. Pull type fur- 
naces are of the same construction 
and arrangements as the tilting 
type, with the exception of the 
trunnions, steel frame and tilting 
mechanism. 


Roll Crusher 


Jeffrey Mfg. Co., Columbus, O., 
has developed a newly-designed 
double roll crusher. Chief feature of 
this machine is a_ self-contained 
endless belt drive between the rolls 
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which allows quick adjustment of 
the rolls within the limits of the 
sizing range while the machine is 
running. The crusher is provided 
also with an all-steel frame having 
heavy steel cross-ties. 


Outside Temperature 
Governs System 


Link-Belt Co., Chicago, has de- 
veloped a heating system with ra- 
diostat control, designed for low- 
pressure jobs in buildings above a 
certain size. It is pointed out that a 
saving of 15 per cent and more in 
the use of steam above the boiler 
room, in addition to an average sav- 
ing of 42 per cent in steam produc- 
tion costs, is a feature of the unit. 


With radiostat control, the out- 
side temperature is the governing 
factor, its electronic tubes being 
sensitive to a change of as little 
as 1 degree. Parts going into this 
heating system include a master 
control, a boiler submerged just be- 
low water level, heat sensitive ele- 
ment placed on the outside north 
wall and a return line element com- 
ing from'the most desirable part of 
the building for temperature con- 
trol. 


Controller Embodies 
New Principles 


Bristol Co., Bristol, Conn., has 
made available a new series of pneu- 
matic type recorder controllers for 
controlling automatically tempera- 
ture, time-temperature, flow, liquid 
level, pressure, time-pressure and 
humidity. A recently developed sys- 
tem of telemetering for the remote 
control of steam and gas pressure 
has been combined in the units. 


Certain features of field adjust- 
ability have been added to the sys- 
tem whereby its sensitivity can be 
changed by a small screw driver 
to fit the peculiarities of the process 
on which it is used. This operation 
can be accomplished without remov 
ing the chart or chart dial. By the 
same adjustment, the instrument 
can be changed from direct-acting 
to reverse-acting or vice versa. 


Develops Four New 
Unit Heaters 


Unit Heater & Cooler Co., Wau- 
sau, Wis., has placed four new sizes 
of its unit heater on the market. As 
shown in the accompanying illustra- 
tion, the heater has all-cast alumi 
num heating sections bound with 
the steam chamber. The new mod 
els at 2 pounds steam pressure and 





All-cast aluminum heating sections elimi 
nate corrosion 


60 degrees Fahr. temperature have 
the following capacities: 56,750 
B.t.u. with 1290 cubic feet per min 
ute air volume at the fan; 97,500 
B.t.u. with 2500 cubic feet per min 
ute air volume at the fan; 158,500 
B.t.u. with 4200 cubic feet per min 
ute air volume at the fan; and 
248,000 B.t.u. with 5300 cubic feet 
per minute air volume at the fan 


Pillow Block Has 
Sieel Housing 


Palmer-Bee Co., Detroit, has de 
veloped a self-aligning pillow block 
to simplify the alignment of shafts 
and to take care of light or heavy 
shock loads at either high or low 
speeds. Housing construction is of 
cast steel, machine finished to a 
spherical surface and fit that per 
mits a free oscillating movement of 
about three degrees maximum in 
any direction. It is said to be dust 
and dirt-proof. The pillow block is 
mounted with a heavy duty pre 
cision bearing. 
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Induction Motor Has 
High Torque 


A new single phase, repulsion- 
start induction motor has been de- 
veloped by the Westinghouse Elec- 
tric & Mfg. Co., East Pittsburgh, 
Pa., specially designed for heavy 
industrial duty. The unit has high 
starting and pull-in torques, said to 
make it particularly suitable for 
such applications as pumps, com- 
pressors, etc. It is available in a 
complete line of ratings. % to 3 
horsepower, 110/220 volts dual volt- 
age for operation on all commercial 
frequencies. 

The motor starts as a repulsion 
type and, because of the high torque 
developed, comes up to speed in a 
short time. At approximately 60 per 
cent of synchronous speed, the ar- 
mature is short circuited by a cen- 
trifugally operated device and the 
motor continues to operate as a 
squirrel cage induction motor. 


Regulator Designed 
For Low Capacity 


DeVilbiss Co., Toledo. O., has de- 
signed a new low capacity regulator 
for the sensitive regulation of air 
pressures below 30 pounds. Sensi- 
tivity is in the unit due to a 4- 
inch diameter diaphram. Regulated 
air pressure can be graduated up 
to 30 pounds with only one ounce 
variation for each 10 pounds’ varia- 
tion of main line pressure. 

The diaphram is clamped in the 
regulator body between two brass 
castings fastened together by radial- 
ly spaced bolts. Special valve de- 
sign and construction prevent the 
valve seat from cutting into the 
rubber valve. 


Workshop Lathe Has 
Motor Drive 


The pedestal type motor drive has 
been incorporated in the new 9- 
inch workshop lathe recently de- 
veloped by the South Bend Lathe 
Works, South Bend, Ind. This mo- 
tor drive mechanism is a separate 
unit mounted on a metal pedestal 
back of the lathe with the hori- 
zontal countershaft and motor sup- 
ported at the top of the pedestal 
in line with the headstock cone 
pulley. 

An adjustable tension brace be- 
tween the countershaft and the 
headstock regulates the tension of 
both the flat belt between the cone 
pulleys and the V-belt from motor 
to drive pulley. A belt tension re- 
lease lever attached to the tension 
brace permits easy shifting of the 
cone pulley belt from one step of 
the pulley to another. When the 
lever is pulled toward the operator, 
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the motor drive is tilted forward 
on its pivoting frame sufficiently to 
shift the spindle belt. The lathe has 
a three cone headstock providing 
six spindle speeds, the bed is a one- 
piece casting of steel and nickel 
iron and the headstock casting is 
reinforced and webbed. 


Solenoid Air Valve 
Used As By-pass 


Ross Operating Valve Co., De- 
troit, has introduced a new solenoid 
controlled straightway air valve. 
The unit is designed particularly 


for use as a by-pass, tying in with 





Unit is used in operations where pressure 
in cylinder must be controlled 


other operations where pressure in 
a cylinder must be regulated, and 
for various production plant serv- 
ices. 

The valve may be used in the 
maintenance of constant fluid levels 
in tanks in connection with floats, 
remote control of air whistles and 
in welding machine operation where 
it is desired to move the piston in 
the air cylinder at a slow rate of 
speed through low pressure. 


Compensator Unit Is 
Pressure Tube 


The Foxboro Co., Foxboro, Mass., 
has designed an automatic pressure 
compensator for its line of flow 
meters, to prevent errors in the flow 
reading directly influenced by vari- 
ations in the static pressure of the 
flow. The unit is a simple spiral 
pressure tube connected to a lever. 

As the line pressure changes, the 
spiral adjusts the multiplication of 
the linkage between the float and 
pen arm in a percentage correction. 
The linear amount of correction 
differs at different points of the 
chart and is calibrated to fit the 
flow formula of the meter. 


George P. Reintjes Co., Kansas 
City, Mo., has appointed the Moor- 
lane Co., Tulsa, Okla., as a sales rep- 
resentative for the company’s line 
of furnace walls and arches. 


Makes Slip Jacket 
And Board 


A material which it is claimed is 
not affected by heat or moisture and 
therefore adapted for the manufac 
ture of slip jackets and bottom 
boards, recently has been developed 
by the Norristown Magnesia and 
Asbestos Co., Norristown, Pa. The 
material may be applied to new bot- 
tom boards, or to those already in 
use, but which no longer present a 
firm uniform surface. The company 
now is in position to supply bottom 
boards in standard sizes with this 
material attached to the face. It is 
claimed that the cost does not great- 
ly exceed the cost of making new 
boards. Slip jackets of the same ma 
terial are available in all standard 
sizes. The idea was conceived and 
experimental work conducted by the 
plant manager of a large eastern 
malleable iron corporation where 
the equipment has been adopted as 
standard. 


Double Compressor 
Is Steam Driven 


A new single stage, steam driven, 
horizontal compressor has_ been 
placed on the market by the Sulli- 
van Machinery Co., Michigan City, 
Ind. Used for steam pressures from 
80 to 250 pounds, air pressures up to 
150 pounds and available in sizes 
from 279 to 1987 cubic feet per min 
ute, the unit is double acting for 
either air or gas compression. 

The steam cylinder is placed in 
tandem with the air cylinder next 
to the frame and is lagged heavily 
for steam economy. The steam valve 
is of the balanced piston type with 
inlet pressure in the middle so that 
the valve rod box is sealed against 
exhaust pressure only. Other fea- 
tures include a throttling fly-ball 
governor for steady steam and air 
pressure, a fly wheel governor for 
variable steam with steady air pres- 
sure, a special cast alloy air cyl 
inder liner and valves with lami 
nated cushion backs. 


Use Rubber Tire on 
Aluminum Barrow 


Sheet Aluminum Corp., Jackson, 
Mich., has developed an aluminum 
wheelbarrow which is said to re 
duce the weight by 40 pounds. Made 
in 2% and 4% cubic foot sizes, the 
carrier is equipped with a 4 x 
14-inch pneumatic tire. It is claimed 
that this feature takes the shocks 
from uneven floors instead of trans- 
mitting them to the operator. Pan 
and structural frame have been 
made of a high strength nickel alu- 
minum alloy. 
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Foundry Activities 


OUNDRY operations in the 
Chicago 
slightly the latter part of Oc- 


district increased 
tober after being steady during the 
fore part of the month. Measured by 
pig iron shipments there was a 10 
per cent pickup over September, 
though part of this gain was ac- 
counted for by the increased pro- 
portion of pig iron in the melt. High 
prices have tended to curtail use of 
scrap. Producers of automotive cast- 
ings have expanded their schedules 
in keeping with the upturn in 1937 
model assemblies. Tractor builders 
continued steady operations, while 
farm implement manufacturers 
have commenced a seasonal increase 
in output. Steel foundries have re- 
mained busy on railroad equip- 
ment work. 

oa . * 

Citizens of Bremen, Ind., are con- 
sidering building and operating a 
gray iron foundry. 

7 + * 

Madison Brass Works, Madison, 
Wis., is planning to build a foundry 
addition 30 x 70 feet. 

+ + * 

Albion Malleable Iron Co., AIl- 
bion, Mich., suffered damage to its 
plant by fire recently to the extent 
of $1000. 


* + * 


Wilkening Mfg. Co., Philadelphia, 
is reported building a foundry for 
the manufacture of piston rings. 

« . * 

Simonds Saw & Steel Co., Lock- 
port, N. Y., will ask bids soon for 
construction of a foundry to cost 
$37,500. 

. * * 

York Street Brass & Aluminum 
Foundry, 125 East York street, Bal- 
timore, plans the construction of a 
l-story addition to cost $45,000. 

* + * 

Lake Union Foundry Co., Seattle, 

recently suffered damage by fire 
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to its plant at 1703 Westlake avenue 
north, Seattle, amounting to $1500. 
+ . * 

Caterpillar Tractor Co., Peoria, 
Ill., is increasing the size of its 
cleaning room and making additions 
and improvements to other equip- 


ment. 
e 8 < 


Ozark Foundry Co., St. Louis, has 
leased the former O’Neil foundry at 
3600 South Second street, St. Louis, 
and has let contracts for improve- 
ments and plant alterations. 


* * * 


Fargo Foundry Co., Fargo, N. 
Dak., has awarded contract for re- 
modeling its main building. The 


RAW MATERIAL PRICES 
Nov. 5, 1936 


Iron 
No. 2 foundry, Valley $19.50 
No. 2 Southern Birminghar 15.50 
No. 2 foundry, Chicago 19.50 
No. 2 foundry, Buffal 19.50 
Basic, Buffal 18.50 
Basic, Valley 19.00 
Malleable, Chicag 19.50 
Malleable, Buffal 20.00 


ace 2.50 


Charcoal iron, furna« 
Coke 


Connellsville beehive premiun $5.50 
Wise county be ve cok $ 4.30 to 5.00 
Detroit by-product delivered 10.70 
Scrap 
Heavy melting steel, Valley $16.75 to $17.25 
Heavy meltingsteel, Pitts.(dlv 17.50 to 18.00 
Heavy melting steel, Chicago. 16.25t 16.75 
Stove plate, Buffalo 11.50 to 12.00 
Stove plate, Chicag 9.00 t 50 
No. 1 cast, New York . 12.00 to 12.50 
No. 1 cast, mchv., Chicago 14.00 to 14.50 
No. 1 cast, Pittsburgh . 15.50 16.00 
No. 1 cast, Philadelphia 16.50 to 17.00 
No. 1 cast, Birmingham 11.50¢ 12.50 
Car wheels. iron, Pittsburg! 17.50 ¢t 18.00 
Car wheels, iron, Chicago 16.50 t 17.00 
Railroad malleable, Chicago. 18.00 t 18.50 
Malleable, Buffak 17.00 t 18.00 


Nonferrous Metals 
Cents per pound 


Castings copper, refinery 0 
Straits tir 49.3714 
Alumin 9 per cent 19.00 t 21.00 
lumin . No. 12 (S ir 

standard) 16.75 t 17.2 
Lead, New York 5.00 
Ant vy, New York 12.50 
Nickel, isctro 5.00 
Zinc, East St. I I 4.85 


northeast corner of the plant will 

be removed to make room for the 

Center avenue bridge and a second 

story addition will be built to take 

its place. A. G. Kinney is manager. 
* ~ * 

Waterbury Farrel Foundry & Ma- 
chine Co., Waterbury, Conn., plans 
building an addition to its plant, 
costing over $37,000. Architect is 
F. A. Weston, Waterbury. 


* * + 
Worthington Pump & Machinery 
Corp., Iroquois building, Buffalo, 


will construct a $60,000 addition to 
its foundry, to increase production 
25 per cent. 

* * 7 

Superior Die Casting Co., Cleve- 
land, has taken a lease on the for- 
mer Cleveland Automobile Co. four- 
story building at Euclid avenue and 
London road northeast. 

* * . 

Neenah Foundry Co., Neenah, 
Wis., has let contract to the Flour 
Construction Co., Oshkosh, Wis., for 
a plant extension 60 x 80 feet. E. J 
Aylward is president. 

+ * * 

Advance Pattern & Foundry Co., 
Chicago, has been incorporated by 
N. Shean, E. G. Grundstrom and 
R. W. Wilson. Correspondent is 
Sanders, Childs, Bobb & Westcott, 
231 South La Salle street, Chicago 

* * * 

Riverside Brass Foundry Inc., 
Elkhart, Ind, has been organized 
to conduct a foundry for casting 
brass and other metals. Resident 
agent is Ruskin B. Phillips, 117 
West Marion street, Elkhart. 

* - ” 

Index of foundry equipment or- 
ders, according to a report of the 
Foundry Equipment Manufacturers’ 
association, Cleveland, was 161.0 for 


(Concluded on page 100) 
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PITTSBURGH LECTROMELT FURNACE CORP. 
Foot of 32nd Street, Pittsburgh, Pa. 
ELECTRIC MELTING, REFINING AND SMELTING FURNACES — STANDARD SIZES 25 POUNDS TO 50 TONS 


The Moulder knows— Wau: nog BLE 


“Cambridge” 1 i] j + 0 R inl ! T vy 
HINGE Steelblast Shot and Grit 
TUBES pr age Teer ted 


Accurate sizing insures 


adaptability to your class 
of work and uniform 


request. 

















make better finish. Quality and 


Temper insure long wear, 
. fast cutting and slow dis- 
Castings integration. Steelblast 
Abrasives Company, 
6538 Carnegie Avenue, 
Sa Cleveland, Ohio. 





CAMBRIDGE HINGE TUBE & 
CHAPLET WORKS INC. 
Cambridge, New York 
Originators of No. 43-COT Cover Lip 0 8 R o 4y i uy - 4% 
the improved No. 43 
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(Concluded from page 98) 


September, 1936, as compared with 
144.8 in August, 1936, and 128.4 for 
September last year. Index of ship- 
ments was 150.5 in September this 
year, 137.2 in August and 124.7 in 
September, 1935. 

x * 


W.H. and H. Don Forse have pur 
chased the Lavelle Foundry plant 
in Anderson, Ind., and may remodel 
it for manufacturing window shades, 
venetian blinds or dry _ cleaning 
equipment. 

Industrial Pattern Works, Detroit, 
1as changed its name to the Indus- 
trial Pattern & Engineering Co. 
Management includes R. M. Scott, 
president, A. Wolley, secretary and 
treasurer, and E. F. Wade, general 
manager. 

Valley Bronze & Machine Works, 
Webster City, Iowa, formerly of 
Valley Junction, Iowa, has leased a 
factory building in Webster City 
and will install equipment. Howard 
A. and George Wilhelm are the pro 
prietors. 

T. L. Artz Foundry Co., Spring 
field, Ill., has been incorporated by 
T. L. Artz, Leo S. Sikunski and 
Joseph M. Artz, to carry on a gen- 
eral foundry and machine shop busi 
ness. Correspondent is P. F. Murray, 
716 Ashland block, Springfield. 


* * + 


Campbell, Wyant & Cannon 
Foundry Co., Muskegon, Mich., has 
leased ground on the Michigan Cen 
tral railroad north of McKinley 
street in Lansing, Mich., and -will 
erect a new foundry on the proper 
ty. Buildings and melting equip 
ment will be provided by the Motor 
Wheel Corp., Detroit, owner of the 
real estate, for whom the Campbell 
company will operate the plant. The 
foundry is expected to be in opera- 
tion early in January. Approximate 
ly $1,000,000 will be invested in 
buildings and equipment. 


7. ~ * 


Production of gray iron and steel 
castings in the Philadelphia Federal 
Reserve district increased during 
September, according to reports re- 
ceived by the industrial research de- 
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partment of the University of Penn 
sylvania. A rise of 3.6 per cent in 
the output of steel castings nearly 
offset the decline reported last 
month; the gain of 10.1 per cent in 
activity of the iron foundries com 
pensated for most of the decrease 
in July and August. During the 
last twelve months both groups have 
recovered rapidly. When reports of 


New TRADE 


AIR COMPRESSORS Worthington 
Pump & Machinery Corp., Harrison, N. J., 
has issued a folder on its single, direct- 
acting, air-cooled air compressor line, 
giving illustrations, specifications and 
uses. 

TRAVELING CRANES—Whiting Corp.. 
Harvey, Ill., has issued a folder on its 
low-head type traveling crane for hand 
or electric power operation. Features of 
design are discussed and a partial list of 
users is included. 


POWER TRANSMISSION Link-Belt 
Co., Chicago, has published a new 208- 
page catalog devoted exclusively to pow- 
er transmission equipment, featuring an 
tifriction roller bearing units, stream 
lined babbitt bearings and takeups 


DUST COLLECTING—A_ quick refer- 
ence booklet has been issued by Pang 
born Corp., Hagerstown, Md., concerning 
its line of blast cleaning and dust col 
lecting equipment. Blast rooms, barrels 
tables, cabinets and accessories are fea 
tured 


EXHAUST FANS Northern Blower 
Co., Cleveland, has prepared a _ bulletin 
relative to its line of slow speed low 
power exhaust fans. Manufacturing de 
tails concerning the dust collecting an 
air handling problem are presented in ad 
dition to a capacity chart 


GRINDING WHEELS Norton Co 
Worcester, Mass., presents graphically 
several examples of its line of abrasives 
employed in tool aml cylindrical grind 
ing, snagging, cutting-cff and slotting 
and cemented carbide grinding, in a re 
cent publication. 

CENTRIFUGAL CASTING—Shenango 
Penn Mold Co., Dover, O., illustrates a 
trip through the company plant in its 
latest bulletin A description of the 
foundry, the centrifugal casting process 
employed, machine shop, furnaces and 
general work are featured. 


COMPRESSORS Worthington Pump 
& Machinery Corp., Harrison, N. J., has 
published four bulletins. One concerns 
the company's line of single tandem hor 
izontal two-stage steam and motor driv 
en compressors. <A second describes its 
single horizontal, three-stage steam and 
motor driven units. Horizontal single 
piston pumps for general service for 
pressures up to 75 pounds per square 
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this month are compared with those 
of a year ago, the iron foundries 
show increases of 61.9 per cent in 


production, 57.7 per cent in ship 
ments and 34.5 per cent in unfilled 
orders. Steel foundries show even 
larger increases: 145.7 per cent in 
production, 204.5 per cent in ship 
ments and 109.6 per cent in unfilled 
orders. 


PuBLICATIONS 


inch and similar pumps for pressures uj; 
to 250 pounds per square inch are de 
scribed in two other bulletins 


CORE OILS—Certified Core Oil Co 
Chicago, has used a distinctive means 
of presenting its line, in a current book 
let. The publication provides a refer 
ence book for use when anything goes 
wrong in the core room 


ROTARY GRINDERS Illustrations 
and construction details of its line of 
rotary grinders are given by the Cleve 
land Pneumatic Tool Co., Cleveland, ir 
an attractive bulletin recently published 
Vertical rotary sanders, wheels and 
brushes for grinders, bench and floo 
rammers, core breakers, couplings, et« 
are also discussed 


CUPOLA BLOWING Ingersoll-Ran¢ 
Co., New York, illustrates and describes 
its blower with air weight control as 
feature of its latest bulletin. How this 
air weight control works and a descrip 
tion of the construction of the blower is 
included. Also, an article by H. V. Craw 
ford, on modern theory and practice ir 
cupola blowing is given 


ELECTRIC CONTROL Leeds & 
Northrup Co., Philadelphia, discusses it 
control system for regulating input ir 
proportion to demand in an 8-page cata 
log. Based on a simple potentiometer 
balance, this control consists of three in 
tegral parts—control instrument, relay 
detector and valve mechanism 


MOTORS—-General Electric Co., Sche 
nectady, N. Y., publishes recent in 
provements in its line of squirrel-cage 
polyphase induction motors in current 
literature Co-ordination of design per 
mits the different modifications of motors 
in the line to be used interchangeably, 
Details of its new insulation system now 
used in these motors also are includec 
in the publication 


PIG IRON—Sloss-Sheffield Steel & Iror 
Co., Birmingham, Ala., recently has pub 
lished a 19-page booklet on the subject 
of phosphorus in gray iron. It contains 
three articles and a castings analyses 
guide. Articles included are “Six Years 
of Progress in the Metallurgy of Phos 
phorus in Cast Iron,” “Treatise on Phos 
phorus in Foundry Pig Iron,” and “The 
Carbon Equivalent in Gray Iron con 
trol.” 
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Kennedy Valve Mfg. Co. 





eliminates chills 











ENNEDY Valve Mfg. Co., Elmira, N. Y., obtains 
K uniformly excellent results in casting valve parts 
in a wide range of sizes and for both high and low pres- 
sures with Silvery Mayari Alloy Iron. They have found 
that using Silvery Mayari does away with the need for 
chills, produces a uniformly dense grain structure through- 
out and assures easy machinability of both the inside and 
outside of all castings, on both thick and thin sections. 
In addition, Silvery Mayari’s fine flowing qualities allow 
a variety of parts to be cast from the same mixture. 

Such increaSed operating efficiency and improved 
quality are typical of results being obtained with Silvery 
Mayari in foundries throughout the country. 


Assures easy machinability 
with Silvery Mayari 


A low-cost, natural alloy iron, Silvery Mayari contains 
a correct proportion of all the elements essential to the 
economical production of good, sound, high-strength 
castings. The fact that these elements are present in the 
iron itself does much to simplify cupola practice and in 
crease operating economy. Further economy results 
from Silvery Mayari’s 9 to 12 per cent silicon content, 
which allows a larger proportion of steel scrap to be used, 
thus reducing pig iron inventories. 

If you are interested in lower-cost production of high- 
quality castings and more consistently profitable opera 
tion, you will want to discuss the use of Silvery Mayari 
with Bethlehem foundry specialists. 


BETHLEHEM STEEL COMPANY 
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Accurate control of 
chemical analysis and 
Brinnell hardness 


Rapid delivery thru 
“lip’”’ pouring instead 
of tapping 





A constant supply of 
superheated metal 
(from top of bath) for 
conveyor lines 


Low-cost operation 


(fuel-fired ) 


All these outstanding ad- 
vantages are brought to the 
producers of high-quality 


A 10-ton capacity Cradle Furnace in operation in a large automotive production foundry. Large ladle at castings and production foun- 
right is used to transfer molten metal from Brackelsberg furnaces to the cradle furnace. dries by the use of the 


New “Cradle” Furnace 


Developed to serve as a “balance” wheel in a continuous pouring foundry, its utility was quickly 
recognized and proved. Besides the one that has been in operation for some time, two furnaces are 
now under construction for use in a gray iron duplexing system, and a fourth furnace has just’ 
been ordered by a large malleable 
foundry. 





Fired with pulverized coal (or other 
fuels), the “cradle” furnace serves as a 
large reservoir or mixer for hot metal from 
cupola, air furnace, Brackelsberg furnace 
or electric furnace. It is designed to tilt 
or rock “cradle-wise” by power; and can 
receive metal while filling ladles. Ar- 
ranged for lip pouring, it eliminates ex- 
pensive and troublesome tap-hole blocks. 
Faster pouring means less temperature 
drop to the ladle. 


If interested, a Whiting engineer will 
gladly discuss the possibilities of the 
“cradle” furnace in your foundry, on 





request. Same furnace as shown above, tilted to skimming position. Furnace may be tilted 
22 degrees in either direction. This installation uses a Whiting No. 15 pulverizer and 
WHITING CORPORATION burner (pulverized coal fired). 


15607 Lathrop Ave., Harvey, Il. 


We Also Build— 
= Electric Traveling Cranes—Cupolas— 
re Cupola Chargers — Ladies — Brackels- 
’ berg Furnaces — Air Furnaces — Steel 
ri Converters—Dust Filters—Quick-Anneal 


aR ge ng raed PTOMEER SOS NE 188 4 



















